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IN Sealed Ball Bearings End Ditt Contamination 


tn Grain Drill Without Ypping Cost/ 


CUSTOMER PROBLEM: 
Freezing bearings due to dirt contami- 
nation. Grain drill manufacturer calls for 
bearings that will solve problem, yet not 
increase over-all cost. 


SOLUTION: 


N/D Sales Engineer suggested New Depar- 
ture Light Duty disc ball bearings. These 
precision bearings, with deep-grooved races 
for extra stability, are fitted with special 
double felt-seals to shut out dirt and wear. 
They not only solved the dirt contamina- 


aa 


tion problem, but enabled the manu- 
facturer to add new sales appeal to his 
product, with no increase in cost. With 
New Departure lubricated-for-life ball 
bearings, the discs remain fully adjusted 
to assure longer life and offer years of 
maintenance-free operation. 


For more information about these and 
other New Departure production pre- 
cision ball bearings for farm equipment, 
call the New Departure Sales Engineer 
in your area, or write Department E-11. 


EPARTURE 


DIVISION OF GENERAL/MOTORS, BRISTOL, CONN. 


NOTHING ROLLS L/KE A BALL 
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New 6-cylinder Farmall 560 
gives you exclusive Multi-Range 
power for faster farming at lower 
cost. Both 4 and 5-plow Farmall 
ond International tractors have 
smooth, powerful 6-cylinder 
gas, diesel or LP gas engines. 
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ST 
with this great new world of IH power! 
6 power sizes...10 to 60 hp 


Hitch your farming 70 the most versatile tractor power § Traction-Contro] Fast-Hitch with new Tel-A-Depth 
ever built! See how new Farmall® and International® control . . . new low-profile convenience . . . plus often- 
tractors can help you get ahead faster —in the field and imitated but never-duplicated Torque-Amplifier —these 
financially! New Multi-Range 6-cylinder power .. . are typical advancements that can make you a 
faster, more powerful hydraulics ...2 and 3-point BIGGER man on a new IH tractor. 
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New faster-acting internal hy- New 3-point Traction-Control Fast- New low profile design. You mount 
draulics, for 3, 4, and 5-plow Farmall and Hitch, for International 340 Utility and this Farmall 240, and all other IH 2 and 
International tractors speed big implement other IH 2 and 3-plow tractors, mounts 3-plow tractors, with one easy step... 
control. This is the new Farmall 460 tractor. most 3-point tools...gives unequaled work. Enjoy new comfort and steering ease. 


Call your IH dealer for an exciting new tractor driving experience! 
Get behind the wheel of a new Farmall or International tractor that fits your needs—10 to 
60 hp! Discover dozens of new IH advantages from the driver’s seat! 


See Your 


INTERNATIONAL HARVESTER besier 


International Harvester products pay for themselves in use—Farm Tractors and Equipment . . . Twine .. . Commercial Wheel Tractors 
. «» Motor Trucks . . . Construction Equipment— General Office, Chicago 1, Illinois 
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tural Engineers is not responsible 
for statements and opinions ad- 
vanced in its meetings or printed in 
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its publications; they represent the 
views of the individuals to whom 
they are credited and are not bind- 
ing on the society as a whole. 


TITLE: The title AGRICULTURAL 
ENGINEERING is registered in the 
United States Patent Office. 


COPYRIGHT: Copyright, 1958, by 
the American Society of Agricul- 
tural Engineers. 


Reprints may be made from this 
publication on condition that full 
credit be given AGRICULTURAL 
ENGINEERING and the author, and 
that date of publication be stated. 
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Simm? AGRICULTURAL ENGI- 
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é 'z of the Audit Bureau of 
“s eo Circulations. 
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New Publication Soon 


URING the Annual Meeting of ASAE in June at Santa 
Barbara, California, the Council of ASAE approved 
publication of the TRANSACTIONS of the ASAE — the 
first edition to be released this fall. Since then articles repre- 
senting each division of ASAE, with good geographic 
representation, have been selected with the help of critical 
readers and the members of the executive committees of each 
division. Copy has been sent to the printer and first copies 
of the TRANSACTIONS will be in the mail during the 
month of November. 


The first edition will be distributed to all members and 
subscribers and will consist of 96 pages plus cover. Funds 
to support this edition will come from the Society's reserve 
fund. Subsequent editions will be larger in total pages and 
will be offered for sale to subscribers and, at a lower rate, 
to members of ASAE. Actual size of later editions will be 
determined by the number of advance orders, since income 
from subscriptions, above basic publication costs, will be 
used to increase size. 


The purpose of the TRANSACTIONS is to make more 
technical papers available in the printed form, than is pos- 
sible in the present Journal. The new publication will be 
printed by letter press on high-quality paper. It is intended 
as a companion publication to the Journal, to carry important 
agricultural engineering literature which has permanent 
value and which should be recorded for present and future 
reference. Its acceptance will permit more emphasis to be 
placed on broad interest and timeliness of publication for 
articles to be used in AGRICULTURAL ENGINEERING. 

Arrangements are being made for indexing of the new 
publication by both Engineering Index and Agricultural 
Index. All libraries regularly receiving AGRICUTURAL 
ENGINEERING will also receive the first edition of the 
TRANSACTIONS. 

In order to determine press run and page size estimates 
for the second edition to be published in the spring of 1959, 
provision for ordering copies has been included on member- 
ship dues and subscription invoices. Order blanks will also 
be included with the first edition when mailed to subscribers. 
Since the press run will be based on advance orders, 
delivery cannot be guaranteed on orders received after 
March 30, 1959. Price of the second edition containing at 
least 128 pages is $2.50 to members, $5.00 to all others. 

Introduction of the TRANSACTIONS and the action 
taken by the Council of ASAE at the Santa Barbara meet- 
ing was prompted by the many requests for additional pub- 
lication space made by ASAE members from time to time, 
and as a partial solution to a long recognized problem that 
faces ASAE as well as other professional societies. Its 
success will depend upon acceptance and demand. 


Radio Tribute Planned 


B bee ASAE will be saluted by Alex Dreier in a tribute to 
the farm equipment industry and the field of agricultural 
engineering on a nationwide radio program Nov. 23 at 6:05 
(EST) over NBC-Monitor network. Presenting the program 
as one in a series of its kind honoring American fields of 
activities, he will also feature the Farm Equipment Institute 
and the National Retail Farm Equipment Association. 
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A CHALLENGE...A SOLUTION 


EVERY HARVESTING MACHINE DESIGNER faces the 
challenge of designing his machine to harvest the maximum 
amount of crop. PICKUP REELS BY HUME, designed and 
manufactured especially to be sold with your machine, can help 
you meet this challenge three ways: (1) they lift the down crop 
ahead of the cutter bar; (2) they feed it quickly over the cutter 
bar onto the platform, reducing sickle shatter; (3) they provide 


more even cylinder feeding, reducing slugging, providing more 
efficient and better threshing. 


Hume can help you supply your customers 


with a better harvesting machine 
by offering you... 


COMPLETE ENGINEERING SERVICES 


The design and production experience of the leader in pickup 
reel fabrication. An organization which has specialized in this 
product for more than twenty-five years. A product which has 
gained consumer recognition and acceptance based upon long- 
standing performance and constant improvement. 


SPECIALIZED HARVESTING COUNSEL 


Hume engineers have the facilities and “know-how” to work 
with you in solving your combine, windrower and forage har- 
vester pickup reel design problems. They welcome an oppor- 
tunity to work with you in the design of a pickup reel to meet 
your specific requirements. 


MODERN MANUFACTURING FACILITIES 


Hume has the flexibility, manufacturing space and automated 
production equipment to provide you with a quality product at 
minimum cost — adequate capacity to deliver “‘on time.” 


YOU CAN DEPEND ON HUME to work with you in meet- 
ing your organization’s requirements for pickup reels. 


For complete information, write: Attention: Engineering Department 


H. DBD. HUME CO. - Mendota, lil. 
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Savings in molded rubber 
parts begin with 
improved design 


wu ORCO 


Rix a ae 
a 8a 
4 a ie 


Similar designs? Almost, but not quite. In the design at left, “A” is a stress point. 
The shrinkage of the rubber can cause concentrated strain at the edges of the bonded 
area. Ohio Rubber engineers would probably recommend the design shown at right. 

Attention to important details like this is typical of ORCO’s “customeering” of parts 
made from rubber, synthetic rubber, silicone rubber, polyurethane, and flexible vinyl, 
whether they be molded, extruded, or bonded to metal. 


From components weighing less than a gram to parts of over 73 Ibs., whatever the 
shape involved, ORCO’s integrated research, design, electronically controlled compound acon ‘Saainiees 
mixing, and production facilities, assure component uniformity and quality to meet the “Component 
most exacting requirements. Check with ORCO engineers on your next rubber or CUSTOMEERING 
aati Re . . rubber and vinyl parts”. 
vinyl component problem. Your inquiry will receive prompt attention. 


THE OHIO RUBBER COMPANY 


A Division of The Eagle-Picher Company 
Willoughby, Ohio 
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BCA CAM FOLLOWERS 


This ‘‘package unit’’ includes 
pre-lubricated bearing—either 
labyrinth or contact, seals, 
cam roller and mounting stud 
—all assembled, ready to in- 
stall. Thick sectioned outer race 
is case hardened to withstand 
shock and is slightly crowned 
to assure better contact with 
cam. 37 different designs are 
available, with labyrinth or 
contact seals, to meet your 
**package unit’’ needs. 


ARING on OF AMERICA 


Federal- os" ower Bearings, inc. 


ae ed, product ion 
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AGRICULTURAL AND INDUSTRIAL 


DRIVE LINES 


SHIELDED DRIVE ASSEMBLIES. Top to bottom: 
Light Duty; Medium Duty; Heavy Duty. 
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Light Duty, <a 
standard length. 


" 
J 
Fs 
it 


sia 
we dil 


NEAPCO has expanded production 
to supply all of your requirements 


i ‘” 

aot, 

<a 

a ae 
i 


with improved service, faster deliveries. 


More efficient production facilities make possible cost savings 
which can benefit you on existing production Universal Joint 
and Drive Line applications. On new design developments, 
investigate the advantages Neapco can offer. Our engineering 
services are available to you. 


Neapco PTO Joints and Drives are rugged, precision built for 
most types of applications. They're supplied with plain or needle 
bearing journal crosses in a wide variety of yoke combinations. 


Medium Duty, standard length & ' 


| at 


Neapco PTO’s are standard, original equipment with many 
leading manufacturers. 


Heavy Duty, 
standard length. 
Write for free engineering literature or send your specifications. 


NEAPCO PRODUCTS, INC. 
POTTSTOWN, PA. 
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ZINCGRIP tubing provides corrosion resistance... 


Many agricultural engineers are giving their products bal- 
anced design with Armco Zinccrip® Welded Steel Tubing. 
By replacing angle iron, cold-rolled tubing, or standard 
pipe with this special hot-dip zinc coated tubing, they are 
getting the same good corrosion resistance on all parts of 
their zinc coated products at no extra cost. 

Here’s how a manufacturer of chicken waterers not only 
gained balanced design, but other advantages by changing 
from angle iron to ZinccriP tubing for a supporting mem- 


ber running the full length of the watering trough. 


FOUR ADVANTAGES 


First, Zinccrip tubing matched the corrosion resistance of 
the zinc-coated steel trough. This eliminated costly painting 
operations required for angle iron. Besides, the durable zinc 
coating is greatly superior to paint for corrosion protection. 

Second, because tubing, pound for pound, is consider- 
ably stronger than angle iron, the designer was able to re- 
duce the weight of this member while maintaining its 
necessary strength and increasing rigidity. 

Third, Armco Zinccrip Tubing comes off the highly 
polished tubing mill dies with a lustrous finish that im- 
proves appearance of the waterer for additional sales appeal. 

Fourth, these advantages did not increase cost. 


reduces weight...improves appearance 


CAN BE FORMED 


Because Armco Zinccrip Welded Steel Tubing is made 
from continuous hot-dip zinc coated steel strip, the coating 
is tightly-adherent. There is nosbrittle iron-zinc alloy layer 
between the coating and base metal to limit fabrication. 
Although the outside weld bead is planed off for a smooth 
exterior, the coating along the weld seam is replaced bv a 
special metallizing process. 

If your products could benefit from the many advantages 
of Zinccrip Tubing, just fill in and mail the coupon. You 
will receive full information on the properties of Armco 
Zinccrip Welded Steel Tubing. Armco engineers will be 
glad to work with you on individual design problems. 


me we ae 


ARMCO STEEL CORPORATION, 7098 Curtis St., Middletown, Ohio 


Send me information on Armco Zinccrip Welded Steel 
Tubing. We design 


NAME 


COMPANY 


STREET 


city ZONE STATE 
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ARMCO STEEL 
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hese low-c ost 


combining pre-lubricated-for-tite 


ball bearings and idiers in a singie mounting 


Compact—easy to install—sturdy unit 
construction with a full complement of 
balls—case hardened bearing races—for 
anti-friction performance. Long main- 
tenance-free service life. 

Require little, if any, engineering 
alterations. Mount easily on sheet metal 


or any semi-rigid structural member 
with standard bolts—for all relatively 
light-duty, medium-speed applications. 

For complete information, phone your 
local representative listed in the yellow 
pages of your Classified Phone Book or 
write direct for Catalog AG-57. 


AETNA BALL AND ROLLER BEARING COMPANY 


DIVISION OF PARKERSBURGH-AETNA CORPORATION - 4600 SCHUBERT AVE. - CHICAGO 39, ILL. 
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Aetna Anti-friction Consultant to Leading Original Equipment Manufacturers since 1916 
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Report to Readers... 


DRY-TYPE AIR CLEANER OPERATES AT One of the principal builders of diesel- 
CLOSE TO 100 PERCENT EFFICIENCY engine tractors (Caterpillar) announces de- 

velopment of a new dry-type air cleaner of 
exceptional efficiency and simplicity. Im extensive testing on such rugged ap- 
plications as land clearing, construction and logging, it was found that the new 
cleaner would remove 99.8 percent of all dirt from the diesel's intake air. It 
has proven fully effective at any engine speed and is so designed as to speed 
servicing and reduce maintenance. . .. . A disposable, resin-impregnated cellu- 
lose filter, multicyclone precleaner, aluminum center tube, housing, and collect- 
ing trap comprise the cleaner unit. In operation, air is drawn through the 
Stack cap, passes downward through the center tube and enters the precleaner. 
The precleaner is made up of two aluminum spirals and a group of vertical, fun- 
nel-shaped nylon tubes. . .-. . Air entering the spirals begins to swirl, set- 
ting up centrifugal action, and dirt particles are forced to drop out of the ny- 
lon tubes into the collecting tray. About 95 percent of the dirt particles are 
removed at this point. The air then travels up through small aluminum tubes set 
inside the nylon funnel sections to the resin-impregnated cellulose filter ele- 
ment, which removes the dirt remaining. The clean air is then directed into the 
engine intake manifold. . .. . Servicing of the cleaner is simple and mainte- 
nance cost low. 


BRITISH "CUBER" MAKES BOW IN Because of the rising tide of development in the 
FEED PELLETIZING DEVELOPMENT USA of pelletizing forage crops for livestock 
feeding, the announcement of a farm cuber designed 
at Britian's National Institute of Agricultural Engineering is of special in- 
terest. The cuber, driven by electric motor, is designed for use with a contin- 
uous, automatic hammer mill. The feed mixture from the hammer mill is forced 
through “cubing" pipes by a hydraulic ram, at a capacity of over 224 pounds an 
hour. Heat for binding the compressed feed is produced by the pressure created 
as the ground materials are forced through the pipes. ... . In the NIAE tests, 
mixtures with about 18 percent moisture and 4 percent molasses were used. 


GEAR LUBRICANT PRODUCES A characteristic that would appear to make it special- 
STRINGY, WEBBING EFFECT ly adapted to certain severe farm-equipment service 

requirements is the stringy, webbing effect of a new 
gear lubricant (Acrolite) soon to appear on the market. Instead of the usual 
film, this new grease forms an extremely tacky surface, and as the gear rotates, 
a stringy, webbing effect is produced which carries the lubricant from one gear- 
tooth face to another. This grease is a petroleum product and can be used on 
farm equipment or other gearing applications where a heavy~duty lubricant may be 
required. 


PEA COMBINE SPEEDS UP A machine of British manufacture for harvesting the pea 
HARVESTING OPERATION crop is equipped with lifters fitted to the cutter-bar 
assembly that lift the vines, which are then cut and 
elevated to the vining cylinders. There the pods are opened, and the shelled 
peas pass through a grille to a horizontal conveyor that carries them to the rear 
of the machine. From the conveyor, the peas pass through an air blast, which 
removes most of the foreign material, on to the cleaning conveyors. There final 
cleaning takes place, and the waste material is discharged at the rear of the 
machine, allowing the clean peas to fall into a cross conveyor which elevates 
them into trays for delivery direct to where they are to be canned, frozen or 
otherwise processed. The machine is being built under license in the USA. 
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REMOVAL OF TREE FRUIT Main problem in mechanically harvesting tree fruit is 
BY MECHANICAL SHAKING in separating it from the tree, which is best done by 
Shaking the branches. How to mechanically shake trees 
So as to remove a maximum of good fruit with minimum power and tree damage is 
the basis of an active study by USDA and California (AES) engineers. These en- 
gineers point out three variables affecting removal of fruit: (1) frequency of 
shake (cycles per minute); (2) length of stroke of piston actuating the boom 
shaker; (3) force required to remove fruit divided by weight of fruit (F/W), 
and (4) number of fruit-bearing branches in any givem tree. ... . The engi- 
neers reported tests, with a 20-foot tractor-mounted boom shaker, at frequencies 
from 400 to 1,000 cycles per minute and at strokes of 1/2, 1, and 14 inches. 
- « « « Minimum tree damage occurred at 700 to 900 cpm. Increase in stroke 
length generally increased limb breakage. The higher the frequency, the smaller 
were the differences in percent of fruit removed by the three lengths of strokes. 
The most fruit was removed from the most rigid trees - i.e., trees with fewest 
limber fruit-bearing branches. .. . . Factors yet to be evaluated in fruit-tree 
shaking include power requirement, position of shaker clamp on limb, and the 
force required to remove the fruit divided by weight of fruit. 


MECHANIZATION OF CHERRY CROP Biggest stumbling block to success in harvesting 
HARVESTING NOW IN THE OFFING cherries mechanically is bruising the fruit, 

which causes spoilage, scald, and an inferior 
product. But USDA (ARS) researchers appear to have made substantial progress 
both in increasing the rate of picking and in reducing the amount of bruising - 
and the key to their success is a minnow net! .. .. In ome series of tests, 
the cherries were loosened from the tree with the fingertips and allowed to fall 
into a minnow net suspended on a frame under the tree, the net absorbing the im- 
pact of the fall. Cherries harvested in this way bruised only slightly, mostly 
from striking twigs or branches. In ten tests, net harvesting averaged 356 per- 
cent more cherries than did pail-picking during the same time. ... . In other 
tests, ripe cherries were shaken from trees onto the net, and almost ten times 
more cherries were harvested in the same time as with pail-picking. These stud- 
ies showed that one worker could harvest 100 1b of cherries in a little over 10 
min. While branch shaking causes more bruising of the fruit, the faster speed 
of this method may outweigh the disadvantage of bruising, since labor is a major 
expense in cherry production. The researchers say it may be possible to cut 
labor costs about 90 percent by using the branch-shaking method and a net. They 
have also found that cooling cherries in ice water after picking will greatly re- 
tard spoilage and development of scald. 


MECHANICAL POWER TRANSFORMS The combination of mechanical power and improved 
COTTON CULTIVATION PRACTICES accessory equipment, such as sweeps, shovels and 
rotary hoes, have greatly transformed cotton cul- 

tivation practices in more recent years. In addition, the newer machines are 
provided with adjustments by means of which they can be adapted simply and easily 
to the different stages of plant growth and to varying soil, plant, and general 
field conditions. Because of these improvements, cultivator travel rates, for 
example, are often as high as 4 and 5 miles an hour. ... . To reduce or elimi- 
nate hand thinning and chopping of cotton plants, one method is to use seed of 
good quality and plant it to the correct stand with a planter that is accurately 
adjusted and calibrated. Another approach to the problem of eliminating hand 
thinning and chopping is application of pre-emergent chemicals at planting time. 
A third approach is to cross-cultivate the cotton with the proper sweeps at the 

ime it would ordinarily be thinned by hand. Usually only this one cultivation 
is needed to thin the crop to a stand and eliminate the weeds. Use of a rotary 
hoe shortly after the cotton plants emerge and use of rotary-hoe attachments on 
the cultivator is another common and effective way of controlling early weed 
growth. 
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On these rugged products by INTERNATIONAL HARVESTER 


Blood Brothers Universals 
deliver dependable power 
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PUT YOUR PRODUCT AHEAD — WITH 
ROCKWELL-STANDARD COMPONENTS 


On all these major-product lines, International Harvester uses Blood 
Brothers Universal Joints. In rigorous daily service, they've proved 
outstanding ability to deliver power dependably. And for I-H, that 
means customer good-will insurance! 


If you build construction, farm or transportation equipment, inves- 
tigate these Rockwell-Standard components. Write or call for spe- 


cific data—or request Bulletin 557 describing Blood Brothers Uni- 
versal Joints. 


UNIVERSAL JOINTS 
AND DRIVE LINE 
ASSEMBLIES 


ROCKWELL-STANDARD CORPORATION 


UY 


STANDARD 


Biood Brothers Universal Joints 


ALLEGAN, MICHIGAN © 1958, Rockwell-Standord Corp. 
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Livestock shelter 
plus feed storage 


Open shed for shelter and 
feeding is combined with 
totally enclosed area for hay 
and grain storage. A 48’ x 
48’ Stran-Master like this, 
in Stran-Satin Color, takes &@ 
an initial investment of @ 
only 25% down. 


= i ae 


Now with baked-on colors 


THAT WILL NOT BLISTER, PEEL OR SUN-FADE 


Machinery storage | 
plus repair center 


Partly open side provides 
easy access to spacious stor- 
age area. Repair centerand 
tool shop is in enclosed sec- Pe 
tion at left. Initial invest- ® 
ment of only 25% down for & 
this 48’ x 64’ Stran-Master 
with choice of six colors. 


Dept. 10-65 
STRAN-STEEL CORPORATION 


Detroit 29, Michigan « Division of 


Stran-Steel Corporation, Dept. 10-65 
Detroit 29, Michigan 
Rush the new Stran-Master catalog and information on Stran-Satin Color. 


I’m interested in a building approximately - ft. x yf 


to be used mainly for. 


Name a © Student 


Address. 


City, State____ 


Kee ewe we eee eee eee 


ek ae eae. ae a 


for every farm building purpose 


Price example: STRAN-MASTER 24’ x 32’ requires only $215 down .. . F.O.B. Factory for do-it-yourself construction. 


Stran-Master, priced at less than many wooden pole 
barns, now offers a choice of six rich colors that outlast 
paint by years: blue or bronze, grey or green, rose or 
white. Use them separately or in any combination. 
The factory-applied colors are baked on to the :zinc 
coated steel panels in double layers of vinyl aluminum 
to make distinctive farm buildings that keep their 
colorful good looks without costly maintenance. 


The multi-purpose Stran-Master serves any farm 
storage or shelter need. Any size or design can be 
erected in a few days by dealer’s crew or your own. 
Five-year purchase plan requires only 25% down 
payment, financed through your own dealer without 
affecting regular credit lines. Mail coupon for details 
or contact your Stran-Steel dealer. He’s listed in the 
Yellow Pages under Steel Buildings or Buildings—Steel. 
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NATIONAL OIL SEAL LOGBOOK 


ee Se ape 


Aree ne 


REAR 
COUNTERSHAFT 


INDEPENDENT 
BOOM HOUSING 


OO 


WORM HOUSING 
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SWING SHAFT 


EPS A a Oe 
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QOQOO O) countessiar 
SWING & TRACTION 


REVERSE SHAFT 


CENTER POST 


BUSHING 
@ VERTICAL TRACTION 
SHAFT 


OQO0O0Q00 


INTERMEDIATE COUNTERSHAFT 


National Oil Seals used at key points 
throughout UNIT Crane & Shovel excavators 


UNIT Model 1020 pictured above is a %4 yard diesel 
excavator designed for maximum convenience and ver- 
satility in medium-duty applications. As in other UNIT 
excavators, National Oil Seals are installed at key 
points to retain lubricant, exclude dirt and water, and 
prolong life of bearings and assemblies. 


In the UNIT 1020 Excavator, a total of 23 National 
Seals are employed in 9 basic subassemblies. These in- 
clude front, rear and intermediate countershaft assem- 
blies, swing traction reverse shaft, the turntable center 
pin assembly, vertical swing shaft, worm housing and 
traction shaft assemblies. 


NATIONAL SEAL 
Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio, Downey and Redwood City, California 
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Grease seals used in the Model 1020 are of the National 
50,000 series design, employing a spring-tensioned 
leather sealing member mounted inside a precision- 
made steel outer case. Shaft sizes range from 11/16” in 
the intermediate countershaft assembly to 8” on the 
turntable center pin. Similar use of National Seals is 
made in 11 other excavators offered by UNIT. 


National Seals used in the UNIT Model 1020 are all of 
standard design; National offers over 2,500 different 
such seals or can design special seals for special require- 
ments. Call your National Applications Engineer. He's 
listed in the Yellow Pages, under Oil Seals. 
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MM Constant ratio 22:22:22 .. . 22 to 1 ratio for cornering 
and 22 to 1 for straight-ahead driving . . . 5 turns of steering 
wheel from lock to lock. 


Variable ratio 12:20:12 . . . 12 to 1 ratio for cornering and 
20 to 1 for straight-ahead handling . . . 3 turns of wheel from 
~~ lock to lock. 


..-- Constant Ratio and Variable Ratio 


686 


P Yes, these two cams tell a Ross engineering story of alert 
steering response and greater maneuverability for vehicles of 
many different types: 


Passenger Cars Farm Machinery 
Trucks, Buses Industrial Equipment 


> The two vastly different cams also help dramatize the fact 
that Ross provides a gear for every steering need, power or 
manual, variable or constant ratio. Variable ratio steering 
was originated and developed by Ross. 


> Ross invites discussion of any steering problem. 


ROSS GEAR AND TOOL COMPANY, INC. - LAFAYETTE, INDIANA 


Gemmer Division + Detroit 
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Special purpose vehicles % 
perform more efficiently...give longer, \ 
dependable service...with 


EN-DETROIT 
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aaa Rimes a 57 oe For many years the Transmission and Axle Division of Rockwell-Standard 
‘ me ca, hd le . . . . . 
Kenten pt Mewes, Obie + Mow Costte, Penance ate has specialized in the design and production of components that help to as- 


sure superior performance for special purpose vehicles. To manufacturers 
in this highly specialized field, we offer a complete design, testing and pro- 
duction service. And remember this ...we produce and sell only components, 
not the complete vehicle! 

The component you think “special”—and highly expensive and time- 
consuming to build—could well be a standard item in Timken-Detroit’s full 
: line of driving assemblies and planetary axles, Hydra-Drives torque convert- 
y ocxw : non! ers and power shift transmissions. es 
ete et a If your needs call for a “custom” job, you can be sure Rockwell-Standard 
a ay ; engineers can design it to exact specifications — and build it for less. For com- 
_¢ plete information about Rockwell-Standard’s full line of Timken-Detroit driv- 
ing assemblies and planetary axles; Hydra-Drives torque converters and 
power shift transmissions, plus other components for special purpose vehicles 
write or call today. 


©1958, R-S Corp. 


Products of ROCKWELL-STANDARD Corporation 
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ALL DAY—WITHOUT ONCE FIGHTING THE WHEEL! 


Power Steered Tractors make farming 
easier... more efficient... safer! 


Your tractor customers will never 
again be happy with muscle- 
steering—not after they’ve tried 
Bendix* Power Steering! And 
here’s why .. . 

It’s easier! Wheel fight and 
shock are eliminated—even on 
roughest ground. One hand gives 
complete control—for short turns 
or straight furrows. At day’s end, 
the operator is still fresh—ready 


Bendix sivisiox South Bend, IND. 
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for the evening chores. 

It’s more efficient, safer, too! 
Easier steering means straighter 
furrows, less damage to growing 
crops, less time lost doing jobs 
over. And it is important to 
remember that better control re- 
duces the danger of accidents. 

The fact that Bendix is the 
foremost producer of power steer- 
ing for trucks, passenger cars, 


JATION CORPORATION 
GaN EON eo. ia 


buses and off-the-road equipment, 
as well as for farm tractors, is your 
definite assurance of satisfactory, 
trouble-free performance. 

And because Bendix Power 
Steering is adaptable to existing 
steering linkage, tractor manufac- 
turers can make production line 
installation without costly engi- 
neering changes. 


*REG. U.S. PAT. OFF. 
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Pressure-creosoted poles and lumber last up to 50 years and require no maintenance. 


—_ 
~~ aa: 


Pole-type construction saves money! 
Loose housing saves time! 


This modern barn was built with low-cost pole-type 
construction . . . and the planned arrangement of 
its hay racks and self-feeding box silo will save 
work and time. Only a few minutes each week are 
required to fill the self-feeding hay racks. Silage 
feeding is automatic as the cows help themselves, 
free choice. Little labor necessary—no time lost. 


With pressure-creosoted pole construction, the 
original building cost is kept low. There is no 
foundation to pour, no mortises to cut, and framing 
is simple. The USS Galvanized Roofing and Siding 
goes on in a hurry and produces a strong, fire- 


resistant building that stays tight in any weather. 


To prevent damage from termites, rot and decay, 
pressure-creoscted lumber is used. All pressure- 
creosoted wood should contain 6 to 8 pounds of 
creosote per cubic foot to assure long service life. 


See your local farm supply dealer for pressure- 
creosoted poles, or write direct to United States 
Steel, Room 2831, 525 William Penn Place, Pitts- 
burgh 30, Pa. 


Note: U. S. Steel does not sell pressure-creosoted wood, 
but supplies creosote to the wood-treating industry. 
USS is a registered trademark 


Sales Offices in Pittsburgh, 
New York, Chicago, Creosote 
Sait Lake City and Fairfield, Alabama 
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The Thankful Heart 


If human hearts know shame, 
Ah, then truly it must be 
: That this one blushes crimson. 


To consider how these misered fists 
Seize Heaven’s every gift 
As though it were deserved . . . 


To think how this vain self, 

In all its utter thanklessness, 
Takes Life and Love 

As its due heritage... 

Makes unproved claim 

To Sight and Sound 

And Touch and Taste 

And all of Life’s endowments... 


“Praying Hands” 


by 
P P Albrecht Ditrer 
To reflect how this ungrateful mind (1471-1528) 


Dares trifle even its mean talents into dust... 
Dares squander even one small skill, 
And play the profligate with Time .. . 


To know this petty creature that I am 
Dares taking Beauty for its own, 
Makes property of all the stars, 

The sun, the earth, the very universe, 
Deems Art its rightful slave 

And Poetry its handmaid... 


To know with what effrontery it deigns 
To pilfer particles of Wisdom’s fund 
And make them playthings... 

Make keys of friendships, coin of Truth, 
And mold of Faith a luckpiece.. . 


To ponder this... 

To ponder this, and recognize too well 2 
One’s proud and selfish image there, 
Reflected so in gross ingratitude... 


Ah, then it is this heart must blush 
And beat its tardy thanks— 
Its sincere and humble thanks... 


For this beggar’s bag of blessings! 


Thanksgiving, 1958 
Copyright 1958 J oO H N D & & Fe & 


John Deere + Moline « Illinois MOLINE, ILLINOIS Y 
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Agricultural 
Engineering 


James Basselman, Editor 


November, 1958 
Number 11 
Volume 39 


Fifth International Congress of Agricultural Engineering 


Reports, comments. . . 


M2OFE than 400 agricultural engineers 

representing most of the Western 
European nations and including delegates 
from North and South America, Africa, 
and Asia participated in the Fifth Interna- 
tional Congress of Agricultural Engineering 
(CIGR) at Brussels, Belgium, September 
29 to October 4, 1958. Belgium and France 
appeared to have the largest delegations, 
although Western Germany, the Nether- 
lands, England, Italy, and Spain were rep- 
resented by impressive groups. Twelve 
agricultural engineers, headed by ASAE 
President McKibben and Vice-President 
Hurlbut, gave the United States its first 
official contact with the CIGR in more than 
20 years. 

The meeting, quite unlike a typical 
ASAE meeting, opened with a general ses- 
sion which was followed by technical dis- 
cussions and local tours. For the technical 
sessions, the delegates were divided into 
four Sections: I. Soil science with applica- 
tion in the field of agricultural engineering ; 
ll. Farm buildings and connected equip- 
ment; III. Agricultural machinery and rural 
electrification; and IV. Farm work and 
processing. Within each Section, a prede- 
termined series of “Questions’’ comprised 
the agenda. Papers relating to the various 
questions were submitted in advance by 
authors, reproduced by the local arrange- 
ments committee, and distributed to the 
delegates as they registered. Delegates were 
asked to become familiar with the various 
papers in order to discuss or question them 
following a general review of all papers 
on a particular question by a “Reporter 
General.” 

All speakers used either French, German, 
or English, and facilities for simultaneous 
translation into the other two languages 
were provided by the arrangements com- 
mittee. The problems and delays neces- 
sarily associated with a congress being 
conducted in three languages slowed the 
tempo of the meeting and emphasized the 
value of multilingual ability as a vital 
factor toward better understanding and 
expediency. 

The courtesies extended the U.S. delega- 
tion by Mr. Blanc of France, CIGR Chair- 
man, Messrs. Dricot, Petit, Laret, Crabus 
and Simon of Belgium, Mr. Aranda Heredia 
of Spain, Mr. Passerini of Italy, and Mr. 
Preuschen of Germany will long be remem- 
bered. Although ASAE is not a member of 


EpiTor’s Note: J. L. Butt, executive secre- 
tary of ASAE, prepared the above report, com- 
ments and impressions following his visit to the 
Fifth International Congress of Agricultural 
Engineering as ASAE delegate. The U.S. deie- 
gation, headed by ASAE President E. G. Mc- 
Kibben and Vice-President L. W. Hurlbut, also 
included Karl Butler, W. M. Carleton, A. W. 
Cooper, Carl W. Hall, Ralph W. Hansen, C. F. 
Kelly, L. H. Lamouria, W. A. Maley and 
D. D. Smith. 


and major impressions 


**QIFTY percent of scientific literature 

is in languages which more than 
half the world’s scientists cannot read.’’* 
One of the major needs brought into 
focus by the recent visit to agricultural 
engineering research institutions abroad, 
and to the Fifth International Congress 
of Agricultural Engineering (CIGR), 
was for more adequate translating and 
abstracting services to effectively digest 
and disseminate the vast amount of ex- 
cellent research literature published in 
various languages. 


“Secrecy in science makes for inefh- 
ciency and inbreeding,” according to 
British physicist, Sir George Thomson 
A certain degree of secrecy is obviously 
necessary where military considerations 
are involved ; but “secrecy from neglect,” 
brought about by the lack of an organ- 
ized, concerted effort to lift the lan- 
guage-barrier shrouds from the world’s 
published research contributions, is an 
indictment of our modern society. 


A translating and abstracting service, 
coupled with some means of distributing 
the results to proper individuals, would 
eliminate much costly duplication and 
would save valuable time in preliminary 
investigations. The sharing of important 
research contributions would lead to 
an acceleration of developments toward 
more efficient use of farm labor, better 
processing and storage of produce, and 
increased production in  food-critical 
areas. A service of this type might well 
be an internationally-sponsored activity 
with results available to agricultural en- 
gineers in each participating nation. 
Agencies, organizations, or foundations 
seeking to alleviate world hunger could 
well take a long, second look at this 
means of helping to increase world food 
supplies. Lack of this service is a de- 
cided deterrent to progress in the 
mechanization of world agriculture and 
to more efficient use of farm labor. 


Furthermore, on the subject of our 
understanding foreign language tech- 
nical contributions, much effort could 
well begin at home. Former Secretary 


*Scientific and Technical Translating, UN 
Educational, Scientific and Cultural Organ- 
ization (Columbia University Press). 


CIGR, President McKibben was invited to 
sit at the speakers’ table and to address the 
group during the closing dinner, and he and 
the ASAE Executive Secretary were invited 
to various other functions attended by offi- 
cers of the CIGR. 
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By J. L. Butt, Executive Secretary, ASAE 


of Health, Education and Welfare Mar- 
ian B. Folsom has been quoted as say- 
ing, “The United States is probably 
weaker in foreign language abilities than 
any other major country in the world.” 
This was the second major impression 
apparent to the United States delegate 
to the recent CIGR meeting. Represen- 
tatives of practically al] other nations 
appeared to be proficient in at least two 
languages, sometimes four or five. This 
multilingual ability resulted in a much 
better opportunity to appreciate and un- 
derstand the full significance of the 
Congress proceedings than was the case 
for the delegate who found it necessary 
to depend upon the secondhand report- 
ing of an interpreter. The size of the 
world, measured in time units, has been 
reduced another fifty percent as a result 
of the dawning of the jet age of travel. 
The agricultural engineer of tomorrow 
would be well advised to equip himself 
for leadership in this consolidating inter- 
national community by becoming pro- 
ficient in several of the important lan- 
guages of the world. 

A third major impression of the value 
of international exchanges is one that 
has been stated so many times as to 
sound trite; yet it is one which might 
well be considered the most important of 
all: That of personal contacts and friend- 
ships which are developed during a visit 
or meeting and which transcend far be- 
yond the immediate technical questions 
under consideration. Such friendships 
lead to stimulating discussions which 
sharpen the mind, to further exchanges 
of information and ideas which are e¢s- 
sential to technological progress, and to 
better understanding, the keystone of 
world peace. 

To this observer, these impressions — 
need for more satisfactory literature ex- 
changes, importance of multilingual abil- 
ity, and value of international profes- 
sional friendships — were dominant. 
Agricultural engineers might well con- 
sider them in developing curriculums, in 
deciding upon participation in future 
international congresses, and in the de- 
velopment of programs of action by the 
ASAE. To do less would be turning 


away from opportunities on the horizon. 


CIGR Meeting in the U. S.? 
Considerable interest was expressed in 
holding the next CIGR meeting in the 
United States, in Washington, D. C., in 
1962, at or near the time of the ASAE 
annual meeting. Many problems must be 


(Continued on page 712) 
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Approaching Automation 


in Hog Finishing 


H. B. Puckett, E. L. Hansen 


Member ASAE Member ASAE 


and S. W. Terrill 


crops has drawn attention to the lack of mechanization 

in livestock production. According to the Agricultural 
Statistics of 1956, published by the U.S. Department of 
Agriculture, there has been a 300 percent increase in pro- 
duction of field crops per man-hour and only an 18.6 per- 
cent increase in the production of livestock products per 
man-hour since 1939. The high production of field crops 
per man-hour was brought about by the successful mechan- 
ization of production operations. The present methods used 
in the production of broilers are a good indication of what 
is to come in the production of other livestock. 

Raising hogs in confinement is made possible through 
improved sanitation and management practices. It greatly 
increases labor requirements and increases the need for 
automatic operation to keep production costs at a level 
which will permit reasonable returns on the investment. 
Raising hogs in confinement not only brought about the 
need for automation; it made automatic operation more 
feasible by concentrating the animals in a smaller area and 
permitting arrangement of the environmental, feeding, and 
cleansing facilities to better suit the use of automatic devices. 


G crops as mechanization of the production of field 


Paper presented at the Annual Meeting of the American Society 
of Agricultural Engineers at Santa Barbara, Calif., June 1958, on a 
program arranged by the Electric Power and Processing Division. 

The authors — H. B. Puckett, E. L. HANSEN and S. W. TeEr- 
RILL — are, respectively, agricultural engineer, Farm Electrification 
Research Laboratory, Agricultural Engineering Research Division, 
ARS, USDA; professor of agricultural engineering; and professor 
of animal science, University of Illinois, Urbana. 
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A project was initiated at the University of Illinois to 
determine the engineering requirements of a hog-finishing 
system to eliminate manual labor. The project covered three 
phases — that of feeding the hogs, cleaning the pen and 
maintaining sanitary conditions, and disposing of waste. A 
fourth phase covered all three of the preceding — that of 
arranging facilities for the most satisfactory operation 
(Figs. 1 and 2). 


Feeding System 

The feed-preparation system is completely automatic. 
Feed materials are stored in large bulk-storage containers. 
Feed is automatically delivered to a blender, a grinder, and 
finally to a conveyor which delivers it to the hog feeder. 
No manual operations are required for the delivery of feed 
beyond that of filling the bulk-storage bins. Every opera- 
tion is under automatic control. 

The feed-preparation system consists of four parts. 
Bulk-storage bins with unloading augers supply feed from 
the bins to an automatic mill. The mill is a commercial 
automatic mill with self-contained ingredient meters. An 
experimental high-pressure pneumatic conveying system 
conveys the feed. An experimental auger feeder distributes 
the feed before the hogs. 

Several bins were used to evaluate their performance in 
a completely automatic feed-preparation system. Hopper- 
bottom bins and a flat-bottom bin with a special unloader* 
were used. This was an auger-type unloader developed at 


*ARS 42-17, A New Automatic Unloader for Flat-Bottom Bins. 
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Fig. 2 (Right) Automatic hog- 
finishing system 


the University of Illinois. A third experimental bin had 
the bottom in full tension and used an auger in the bin 
bottom to facilitate complete unloading. 

Augers used to convey material from storage to grinding 
mill were commercially available types in common usage. 
They are nominal 4-in. augers. Small hoppers were in- 
stalled above the grinding mill meters and equipped with 
switches to operate the supply augers. Whenever the hop- 
pers were partially emptied, the switch would turn the 
supply auger on to refill the hopper. Each of these hoppers 
held only a small amount of material (Fig. 3). 


The auger type blenders are an integral part of the 
grinding mill. Four meters are in the blender. The grinder 
is a 2-hp hammer mill (Fig. 4). 

A high-pressure pneumatic conveyor is used with this 
system to provide flexibility and easy control of feed distri- 
bution. This type of conveying system is used widely in 
industry for maximum ease of handling powdered or gran- 
ulated materials. However, the smallest type used in indus- 
try has a much higher capacity than that desired for this 
feeding system. One ton per hour will be sufficient distri- 
bution capacity for this feeding system. 

A small feeder valve from an industrial system is used 
to place the feed into the conveying line (Fig. 5). It had a 
14-in. discharge opening which was reduced to a 1-in. 
diameter. The reason for reducing the conveying pipe size to 
1 in. was to reduce the volume of air needed for conveying. 

Feed flow is easily controlled with the high-pressure 
pneumatic system. A series of flow valves (Fig. 6), prop- 
erly connected, can deliver feed to any reasonable number 
of feeders. Feed flow to each outlet can be easily regulated 
from a central control. This flexibility makes the high- 
pressure pneumatic conveying system desirable. The feed- 
conveying pipe is installed underground for convenience. 
Feed is conveyed much the same as water piped about the 
farmstead. The feed flow-diverter valves are the type re- 
ferred to as pinch valves. The valve consists of a collapsible 
tube and a rigid outer casing. Air is forced into the area 
between the liner and the outer wall of the valve to collapse 
the liner. This stops feed flow. A small amount of feed 
accumulates on the upstream side of the valve, but if this is 
kept small, it interferes only momentarily with the flow of 
feed when the valve is opened. Pressure of approximately 
40 psi is applied to the flow-diverter valve by a 4-way 


4 
. 


1958 * NOVEMBER * AGRICULTURAL ENGINEERING 


solenoid valve. This air pressure is supplied by an auxiliary 
compressor unit. 

The feed distributor is experimental and was developed 
to operate either as a self-feeder or as a limited feeder. It 
consists of a small hopper, which receives the material from 
the conveying system, and a distributing auger that takes 
the feed from the hopper and places it before the animals 
in the feed trough (Fig. 7). Three pressure switches con- 
trol the feeder. Two of these switches control the operation 
of the feed-distributing auger, and the third the operation 
of the grinder-conveyor. The first switch on the auger- 
control circuit is located in the bottom of the feed hopper. 
This is a normally open micro-switch that will not permit 
the feed-distributing auger to operate unless there is feed 
in the hopper. The second switch in the auger-control cir- 
cuit is at the end of the auger, and it is a normally closed 
micro-switch. It stops the auger when the trough is filled 
and starts the auger when the trough is emptied by the hogs. 
The third micro-switch is located on the side of the feed 
hopper and is a normally closed micro-switch. It signals 
the feed-grinding mill for more feed whenever the feed 
level in the hopper drops below the switch, and turns the 
mill off when sufficient feed has been delivered to the feed 
hopper. This third switch acts either as a flow control or as 
a safety, depending upon how it is connected into the mill 


Fig. 3 4-in. augers supply feed materials to small batch hoppers 
above the automatic hammer mill 
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Fig. 4 The automatic 2-hp hammer mill has 
self-contained auger-type meters 


Fig.5 The star-wheel feed and air mixing valve 
is mounted beneath the grinder 


ete 


Fig.6 A 1-in. pinch valve controls the 
direction of feed flow 
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control circuit. On limited feeding operation it acts as a 
safety and prevents the feed hopper from being overfilled 
by the mill. In a self-feeding operation it controls the de- 
livery of feed and signals for feed from the grinding mill 
at any time the feed level in the hopper drops below the 
set level. 

The feeding system is currently supplying two hog- 
feeding lots, the first being a part of the automatic hog- 
finishing system, and the second a self-feeder at a 200-ft 
distance from the feed-preparation center. A pressure of 
approximately 4 psi in the conveying system is required to 
deliver the feed to the hog self-feeder at the 200-ft distance. 
The conveying system is capable of operating at a con- 
tinuous line pressure of 10 psi. It is reasonable to assume 
that this conveying system could deliver feed a maximum 
of 400 ft from the grinding mill. This would leave a 
small margin of safety to overcome line plugs. A larger 
compressor capable of operating at higher line pressures 
will convey feed farther than 400 ft. Maximum permissible 
operating pressure is the most critical limiting factor on the 
distance which feed may be conveyed. 


Cleaning System 


Hydraulic cleaning of the floor appeared to be the most 
practical and the most easily controlled cleaning system. It 
was necessary to determine several factors regarding the use 
of a high-pressure water jet for cleaning. It was necessary 
to experiment with nozzle location, nozzle design, rate of 
water flow, and water pressure. 

A 500-gal concrete tank is used as a water-supply 
reservoir for the cleaning system. It is filled from the regu- 
lar water system and water flow is regulated by a float valve. 
A high-pressure, 2-hp turbine pump capable of delivering 
800 gph at 100 psi pressure supplies water to the nozzles. 

The nozzles are installed on a rotating boom that sweeps 
over the circular exercise floor (Fig. 8). It is supported by 
a post in the center of the floor. Water and electric service 
are provided through this post. A swivel joint permits the 
boom to rotate around the water-supply line. Several rota- 
tional speeds of the boom were used; approximately one- 
half revolution per minute is the most satisfactory speed. 

Several flat spray nozzles discharging from overhead 
and at a slight angle toward the center were first used on the 
cleaning boom. These were unsatisfactory: too much of the 
force of the water was dissipated on the floor by splattering, 
and the spray did not wash the manure to the center as was 
desired. Two larger flat spray nozzles were then installed 
on the outer end of the boom at a level just above the floor. 
These did not work well. The force of the water spray was 
spread by the nozzle and did not provide sufficient force to 
float the manure to the center. The final arrangement used 
two nozzles located a few inches above the floor at the outer 
end of the boom, discharging a round solid stream. One 
nozzle was set to direct the water to contact the floor very 
near the outer edge. The second nozzle, trailing the first, 
was adjusted so that the spray would contact the floor about 
3 ft in from the outside perimeter (Fig. 9). This nozzle 
arrangement did a good cleaning job. 

It was found that at least 70 psi of water pressure are 
required to dislodge the manure and propel it to the center 
drain. A pressure of 90 psi exerted too much force and 
caused the manure to flow past the center of the floor, 
resulting in poor cleaning and excessively high use of water. 
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Fig. 7 An auger distributes feed from the small hopper 
to the trough 


Each nozzle uses approximately 5 gpm of water at a pres- 
sure of 70 psi. 

To prevent freezing of water in the nozzles and in the 
water line during extremely cold weather, an air bleeder 
was installed in the top of the line, and a gravity-operated 
valve at the lower end inside the water tank. This gravity 
valve did not work well and resulted in freezing and burst- 
ing of the line underneath the floor during a hard freeze. 
An alternate line was installed overhead and a solenoid 
bleeder valve was installed. This permitted fast bleeding 
of the water line and there has been no further trouble with 
freezing. When the water system shuts off, water drains 
from the center air bleeder toward the nozzles and back 
toward the pump. The line is clear of water in a few seconds. 

The timer controlling the cleaning boom and the water 
pump is capable of 24 “on” and 24 “off” periods per day. 
The time of each period can be varied from 2 to 55 min. 
During the winter only two washings a day were employed 
—at 10:00 a.m. and at 3:00 p.m. No difficulty was en- 
countered during the very cold weather with accumulation 
of ice on the floor. As the number of hogs increased, more 
frequent washings were required. 

With 60 hogs, the pen was washed seven times a day. 
Starting at 7:00 a.m. it was washed every 2 hr until 7:00 
p-m. Each of the washing periods lasted for 4 min. A 
4-min washing period does not completely clean the floor, 
but it does remove approximately 90 percent of the waste. 
It would take twice as much water, or 8 min of cleaning 
time, to remove all of the waste from the floor. 


Floor and Shelter 

The concrete floor is 21 ft, 6 in. in diameter and slopes 
¥) in. per foot toward the center drain. It has a wood-float 
finish to give the hogs good footing. 

The floor drain is a 4-in. hole only slightly below the 
floor level. A larger drain will be more satisfactory. It will 
be changed to intercept all wash water at the bottom of the 
slope and prevent its flowing past the drain. 

Hogs have a habit of depositing droppings very close 
to the fence. It is necessary to have the nozzles outside the 
dropping area. Offset posts and an offset in the drop pipe 
place the nozzles beyond the droppings (Fig. 9). 

Roof sections of aluminum will be used for shade during 
hot weather. Thermocouples installed in the floor will 
make it possible to evaluate the cooling effect of the wash- 
ings. Available information shows that it is desirable to 
have a shelter over the outside floor during hot weather. 
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Fig.8 The circular exercise floor is cleaned by a rotating spray 


Tests indicate that less total space per hog will be 
needed if the whole structure is roofed and sidewalls are 
designed to control temperature the year round. 


Disposal System 

The washings from the floor are piped to a 500-gal 
septic tank through a 4-in. line. It is provided with a drain 
field and also an easy access to the top of the tank so that 
liquid manure may be withdrawn if desired. A septic tank 
with a drain field is convenient because it does not require 
immediate attention for removal of the liquid manure. At 
present we are using the septic tank principle only. 


Space Requirements 

It was desirable to get some information on the space 
requirements for hogs in a completely automatic confined 
hog-raising system. As a rough estimate, 10 sq ft of bed- 
ding area and 10 sq ft of exercise area were thought to be 
adequate. The unit was designed on this basis to accom- 
modate approximately 30 hogs. In practice we have found 
that less space per animal is needed than was estimated. 
We have had as many as 60 hogs in the unit. Forty 250- 
pound hogs are the maximum desired number. We have 
also found that it is best to crowd the animals in the bed- 
ding area to prevent their messing up this portion of the 
pen, which cannot be cleaned automatically with the water 
spray. Temporary gates are installed to restrict the bedding 
area. Straw is not desirable as a bedding material; it will 


Fig.9 Two nozzles on the spray boom, give good cleaning action 
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. . . Approaching 
Automation 


Fig. 10 Schematic of feeding 
system control circuits 


plug the drain line. Only wood chips or crushed corn cobs 
are used for bedding. 


Feeding-System Controls 

The control system consists of electromagnetic relays 
and several timers (Fig. 10). Two motor-starter relays are 
used — one for the compressor motor and a second for the 
feed valve and mill motor. Each motor has its own over- 
load protector. The operation of the entire system is con- 
trolled by either a time clock or a feed-level switch in the 
feeder. The circuit is arranged so that any safety device can 
turn off the feed-processing system if trouble develops. 

There are eight safety devices in the mill-control system. 
There is an overload protector on each of three motors, 
and a safety cutoff on each of four feed meters. If feed is 
not present in the meter, the safety switch will open and the 
gtinding operation will stop. The eighth safety is a high- 
pressure cutoff which will stop the grinding mill and feed 
valve, but not the compressor, if a higher than usual pres- 
sure develops in the conveying line. Abnormally high convey- 
ing-line pressure is indicative of the formation of a line plug. 
It is necessary to stop the inflow of feed until the plug can 
be cleared. A time-delay relay will permit the grinding 
mill to be off for one minute before stopping the compres- 
sor. If the plug can be broken within this time, the oper- 
ation of grinding and conveying will continue normally. 
If the line is not cleared within one minute, the entire 
system is shut down and a warning circuit is activated. This 
turns on a blinker light on the top of the feed-processing 
center. It could be wired to any desired type of visible or 
audible warning system and located at convenient places 
about the farmstead. If any one of the other seven safeties 
operates the entire system is turned off. Once the warning 
circuit has been activated, the mill cannot be started until 
the circuit is reset. 

The mill is provided with three types of control. The 
first is manual, controlled by the normal 3-wire, 2-push- 
button control. The second is a 2-wire time-clock control. 
An operation timer is energized by a 24-hr time clock which 
delivers a short impulse at the desired feeding time. This 
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energizes the operation timer, which is a 0 to 15-min inter- 
val timer. This interval timer is adjusted for the proper 
grinding time to deliver the desired amount of feed to the 
feeder. Two timers are necessary on this type of control 
because of the high-pressure cutoff safety in the grinding- 
mill circuit. This cutoff can interrupt operation of the 
grinding mill, resulting in underfeeding of the animals 
unless the timer is stopped when the mill is stopped. By use 
of two timers this is possible, and the operation timer checks 
only the operating period of the mill. The third method is 
a 2-wire control initiated by the feed-level switch in the 
feeder. This third system is utilized when the mill and the 
feeder are operated as a self-feeding unit. The mill de- 
livers feed as is necessary to maintain the proper feed 


supply in the feeder. 


Results 

The comparative gains of hogs on the experimental dry- 
lot facility, a dirt lot with the same mixed ration, and a dirt 
lot with corn and supplement free choice are given in 


Table 1. 


TABLE 1 
Corn and supple- 
Drylot ment free choice 
Dirt lot facility on dirt lot 

Number of pigs 13 13* 13 
Avg. initial weight, Ib 115.1 114.2 114.9 
Avg. final weight, lb 197.8 211.2 186.0 
Avg. daily gain, |b 1.48 1.73 127 
Avg. daily feed per pig, Ib 6.19 7.53 5.35 
Feed per Ib gain, Ib 4.19 4.34 4.21 
Feed cost per cwt gain $10.14 $10.50 $9.92 


*One pig died during the trial. 


The average daily gain for the hogs on the experimental 
facility was considerably higher than that for the other two 
lots. The higher daily gain is ascribed to more comfortable 
conditions and free access to fresh feed and water at all times. 

The high feed consumption on the drylot facility (7.53 
lb per day) reflects some feed waste due to inefficient oper- 
ation of the feeder. The feeder has been improved. 
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Performance Characteristics of the 
Grain Combine in Barley 


J. R. Goss 


Assoc. Member ASAE 


R. A. Kepner 


Member ASAE 


L. G. Jones 


Den the past nine years the California Agricul- 


tural Experiment Station has studied combine per- 
formance characteristics in a considerable number of 
different seed crops. The objectives of these studies have 
been twofold: (a) to determine the best adjustments and 
operating conditions for each crop in order to minimize seed 
losses and seed damage; and (4) to obtain basic information 
that might be helpful in understanding and predicting com- 
bine behavior and perhaps in improving combine design. 
Although most emphasis has been placed upon small- 
seed legume studies(1)*, intensive field studies of combine 
performance in barley were conducted during the 1954, 
1955, and 1956 seasons. These tests were initiated partly 
because of the importance of barley as a cereal crop in 
California and partly because of complaints from farmers 
that grain losses during harvesting were often excessive. 
Most of the tests were conducted with a 12-ft self-propelled 
combine loaned to the University by the John Deere Har- 
vester Works and identified in this paper as machine No. 
S-1. Limited tests were also made on two other self-pro- 
pelled machines and on several large, trailed machines 
equipped with raddle-type straw carriers and having built-in 
recleaners in addition to their regular cleaning shoes. Com- 
parative specifications for the various harvesters are sum- 
marized in Table 1. All of the tests were made under the 


TABLE 1. SPECIFICATIONS FOR COMBINES TESTED 


Machine type Self-Propelled Trailed 
Machine No. $1 $-2 $3 T-1,T-2,T4 T-3 
Header width, ft 12 16 12 16 16 
Cylinder 

Type rasp rasp rasp spike spike 

Length, in. 30 32 37 30 30 
Separating unit 

Type 3 walkers 4 walkers 4 walkers cell belt and raddle 

Width, in. 30 37 7 38 36 

Length, in. 130 128 124 159 160 
Cleaning shoe (chaffer sieve and chaffer extension) 

Chaffer type* A A A H H 

Width, in. 28% 30% 33%e 37% 35 

Length (incl. ext.), in. 54 36 48 61 53 
Recleaner None None None 

Width, in. a “= = 37% 35 

Length, in. -— a —- 28 28 
Calculated separating and cleaning areas, sq. in. 

Separator 3900 4720 4600 6050 5760 

Shoe 1550 1710 1700 2270 1855 

Recleaner tf) 0 i) 1045 980 

Shoe and recleaner 1550 1710 17006 3315 2835 


*Chaffer types: A. Adjustable lip; H, 1-in.-mesh wire screen. 


Paper presented at the Winter Meeting of the American Society 
of Agricultural Engineers at Chicago, Ill., December 1957, on a 
program arranged by the Power and Machinery Division. 

The authors—J. R. Goss, R. A. KEpNER, and L. G. JoNEs—are, 
respectively, assistant agricultural engineer, professor of agricultural 
= and specialist in agronomy, University of California, 

avis. 


*Numbers in parentheses refer to the appended references. 
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Intensive study of combine performance 
helps engineers recommend design improve- 
ments based on predicted combine behavior 


warm, relatively dry weather conditions typical of the 
interior valleys of California, with straw moisture contents 
usually not over 10 percent and seed moisture contents rang- 
ing from 7 to 9 percent. 


Header Losses 

To determine header losses, a canvas sheet was used to 
collect and move to one side all material discharged from 
the rear of the combine during 30 to 40 ft of forward 
travel. In this cleared area, shattered heads and seeds were 
picked up from one or more series of 1-ft by 2-ft areas out- 
lined by a rod frame and distributed in a staggered pattern 
across nearly the full width of cut (five frame areas per 
series for a 12-ft header). Because the primary objective 
was to investigate the effect of reel adjustments, losses caused 
by the dividers at the ends of the header were not included. 
The results were adjusted for preharvest shatter losses. 

All of the tests represented by Fig. 1 were performed in 
the same field on two successive days having similar weather 
conditions. These results show that high reel speed ratios 
(reel peripheral speed divided by forward speed) can cause 
excessive seed losses, particularly in upright grain. With 
either the fixed-bat reel or the pickup reel, speed ratios of 
1.25 to 1.5 gave consistently satisfactory performance with- 
out excessive shatter losses. Increasing the ratio to 2.8 
nearly doubled the header loss. 

The top two solid curves in Fig. 1 show the effect of 
having a fixed-bat reel too low and perhaps too far forward, 
when operating in upright grain. The pickup reel was also 
too low and too far forward for upright grain. The heights 
indicated are for the lowest position of the bar (or tooth 
tips on the pickup reel) with reference to the cutting plane. 
The distance forward is from the tips of the knife sections 
to a line directly below the reel axis. A fixed-bat reel ordi- 
narily should be 6 to 10 in. forward and at a height such 
that the lowest position of the bats is a little below the low- 
est heads. A pickup reel, when used in lodged crops, should 
be lower and a little farther forward. 

On most combines the reel is driven from a power shaft 
that operates at constant rpm (assuming constant engine 
speed) and has no direct relation to the forward speed of 
the machine. Then, if the forward speed is reduced without 
changing sprockets or sheaves on the reel, the speed ratio 
increases in inverse proportion. As an example of the effect 
of excessive speed ratios, one of the commercially operated 
16-ft trailed combines checked in 1955 had a constant-speed 
reel drive with a reel peripheral speed of 3.6 mph. This 
reel speed would have been satisfactory for a forward speed 
of 2% mph, but the machine was operating in heavy barley 
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Fig. 1 Header loss in relation to reel speed ratio for 12-ft self- 
propelled combine (1955 tests) 


. . . Combine Performance 


at a speed of only 1.1 mph which gave a reel speed ratio of 
3.25. Installing different sprockets to give a ratio of 1.5, 
plus minor changes in the reel position, reduced the header 
loss from 400 to 100 Ib per acre—a direct saving of over 2 
tons of barley per day. 

To simplify the problem of maintaining the best reel 
speed ratio under all operating conditions, it is recom- 
mended that the reel be driven from a ground wheel or 
from some shaft whose speed is proportional to forward 
speed. (This was done on self-propelled combine No. S-1.) 
With this arrangement it should seldom be necessary to 
change the speed ratio except for radically different crop 
conditions. Ratios of about 1.5 for fixed-bat reels and 1.15 
to 1.25 for pickup reels should be satisfactory for most con- 
ditions. Although a constant-ratio reel drive would un- 
doubtedly increase the cost of a combine, it is believed that 
this feature warrants further serious consideration by com- 
bine manufacturers. A constant-ratio drive is also highly 
desirable for windrow pickup attachments on combines, par- 
ticularly when harvesting seed crops that shatter readily. 


Losses From Rear of Combine 


The procedure for determining seed losses and feed 
rates was the same as that described by Bunnelle and his 
associates(1) in reporting earlier California studies pertain- 
ing to small-seed legume harvesting. In the following dis- 
cussion, feed rate always refers to the total straw-and-chaft 
rate from the header (seed weight not included). Feed 
rates are based on the total weights of material collected 
from the walkers and from the shoe, less the total weight of 
free and unthreshed seed in each of these collections. Seed 
yield is considered to be the sum of all seed losses from the 
rear of the machine plus the seed delivered to the grain 
tank. It does not include header losses. 

Fig. 2 shows typical curves of seed loss versus feed rate 
for 12-ft self-propelled combine No. S-1 in the 1955 tests. 
Note that the total loss increased rapidly when the feed rate 
exceeded 100 to 125 lb per min. In these tests, walker free- 
seed losses were somewhat greater than shoe free-seed losses, 
while unthreshed losses were relatively small. 

Comparative capacities and seed losses for three large, 
trailed combines and three self-propelled combines are indi- 
cated in Fig. 3. The curve for machine S-1 was taken from 
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Fig. 2 Effect of feed rate upon seed losses from 12-ft self- 
propelled combine No. S-1 (1955 tests) 


Fig. 2. These data indicate that, for a reasonable total rear- 
end seed loss of 2 to 4 percent, the trailed machines could 
handle 2 to 214 times as much straw and chaff as could the 
self-propelled machines. If a straw-and-chaff yield of 24 
tons per acre is assumed and 25 percent of the total field 
time is lost in unloading, turning, adjusting, etc., the har- 
vesting rates that represent 3 percent seed loss in Fig. 3 
would be 1 to 1% acres per hour for the self-propelled 
combines and 2% acres per hour for the trailed machines. 
Actually, all of the self-propelled machines were tested in 
fields having straw-and-chaff yields of about 2 tons per acre 
and the trailed combines were tested in a field where the 
straw-and-chaff yield was 3 tons per acre. 

The trailed machines had only 35 percent more separat- 
ing area than the self-propelled machines, 24 percent more 
area in the chaffer sieve and extension, and 85 percent more 
total cleaning area if the recleaner area is added to the 
chaffer area. Thus, the 100 to 150 percent greater capacity 
can be explained only in part by the greater separating and 
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Fig. 3 Comparative seed losses and capacities for self-propelled 
combines and large, trailed combines (1955 tests) 
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cleaning area. However, as indicated in Table 1, the trailed 
machines had spike-tooth cylinders, cell-belt seed conveyors, 
raddle-type straw carriers, and seed recleaners, whereas the 
self-propelled machines had rasp-bar cylinders, straw walk- 
ers, and no recleaners. Presumably, some of the differences 
in types or arrangements of components must contribute to 
the greater capacity of the trailed machines when operating 
in barley. 


Effects of Cylinder Adjustments 

In 1955, and again in 1956, machine S-1 was tested with 
six different combinations of cylinder-concave clearance and 
cylinder peripheral speed. For each combination, several 
runs were made at different feed rates. Fig. 4 and the lower 
graph in Fig. 5 show the effect of cylinder adjustment upon 
seed losses at a constant feed rate of 125 Ib per min. Values 
for these bar graphs were taken from curves of seed loss 
versus feed rate. 

Comparison of the three solid bars in each of the top 
two sections of Fig. 4 or in the lower part of Fig. 5, and 
comparison of all bars in any one speed group, indicates 
that increasing the threshing effect, by either increasing the 
cylinder speed or decreasing the clearance, caused a marked 
reduction in walker free-seed loss and in the total seed loss. 
The unthreshed-seed loss also decreased, as would be ex- 
pected. The shoe free-seed loss was greatest at the lowest 
cylinder speed, perhaps because of less complete removal of 
beards. At the highest speed the shoe loss increased slightly 
as the clearance was reduced (Fig. 4), probably because of 
the smaller percentage of straw and chaff retained by the 
walkers and the resulting increase in shoe load (see data at 
bottom of Fig. 4). 

After analyzing the 1955 data, two possible explanations 
were advanced for the observed but unexpected reduction in 
walker loss with increased threshing effect: (a) that the 
reduced loss was due to more complete bearding of the 
barley so that the seed separated from the straw more readily, 
and (b) that the increased threshing effect forced more 
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seed through the concave grate so that the walkers had less 
seed to separate from the straw. 

To test the second hypothesis, the combine was modified, 
prior to the 1956 season, by installing two removable pans 
and appropriate dividers (Figs. 6 and 7) to permit simul- 
taneous collections of seed and chaff separated through (a) 
the concave-extension grate and front step of the walkers, 
and (b) the remaining four steps of the walkers. The 1956 
test procedure then included the following steps, all per- 
formed in sequence without stopping or changing the for- 
ward speed of the machine: 

(4) With the pans in their racks outside of the machine 
(Fig. 6), separate collections of the material from the 
walkers and from the shoe, as well as the seed from the 
grain spout, were made for a measured and timed distance 
in the usual manner. 


(6) Immediately afterwards, the two pans were simul- 


Fig. 6 Side view of combine No. S-1, showing the two pans that 

were added for the 1956 seed-separation studies. During normal 

operation the pans remain outside the body of the combine, as 

shown. For making collections, they are slid into the machine on 
angle-iron tracks 
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Fig. 7 Partial cross-sectional view of combine No. S-1, showing 
location of collection pans 
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taneously slid into the body of the machine. After 10 sec of 
collection, they were quickly pulled out. 

(c) After allowing an additional 50 ft of forward travel 
for normal seed flow to become re-established, the tailings 
were diverted and collected at the top of the return elevator 
for 10sec, as described in reference 1. 

The collections were then weighed and subjected to the 
usual procedure(1) for separating the free and un- 
threshed seed from each sample. The amount of material 
passing through the concave grate (open-bar type, as indi- 
cated in Fig. 7) was determined by subtraction. 

In addition to confirming the 1955 results in regard to 
walker losses, the 1956 tests provided an explanation for 
these effects in terms of seed-flow patterns. Fig. 8 shows the 
seed-flow distribution pattern for one set of operating 
conditions. The percentages are based upon the seed from 
the header (seed yield) as 100 percent, and the widths of 
bands are in proportion to the percentages indicated. Note 
that at this feed rate the seed from the tailings (mostly free 
seed) increased the total seed load into the separating and 
cleaning units by 41 percent. In the 1955 tests even more 
seed was recirculated in the tailings. The percentage of 
seed from the tailings was essentially independent of 
cylinder adjustments and feed rate. 

Under the conditions represented by Fig. 8, approxi- 
mately 80 percent of the total seed into the cylinder (includ- 
ing tailings) was separated through the concave grate, leav- 
ing only 20 percent to go onto the concave extension and 
walkers. The results preserited in Fig. 9 indicate that in- 
creasing the cylifider speed or decreasing the clearance (i.e., 
increasing the threshing effect) forced more seed through 


¥ 


Cylinder - concove 
; cleocronce= 7 im. 


Cylinder peripheral 
speed= 5700 fpm 


Liss] | 


a 


w 
> oO 


per cent-of tota! seed into cylinder 
n 


Seed onto concave extension and walkers, 


80, 100 . 120 40 160 


Feed rote, ib per min Feed rate, ib per min 


Fig.9 Percentage of seed onto concave extension and walkers for 


combine No. S-1 (1956 tests) 


700 


*) 80 100 120 140 160 180 


Through conceve extension 
and first step cf walkers 
(8) (3%) (%) 


Total onto \ Throw: walkers Shoe loss, free 
concave extension beyond firet step ant aptareebe: 
(308) (zat) (# 


Fig. 8 Seed flow distribution through combine No. S-1 at a feed 
rate of 100 lb per min (1956 tests). Cylinder clearance= 4 in. and 
peripheral speed= 4775 fpm 
the concave grate, leaving a smaller percentage to be 

handled by the walkers. 

If walker performance is considered on the basis of the 
amount of seed and amount of straw and chaff actually 
delivered onto the concave extension and walkers, as shown 
in the top graph of Fig. 5, the free-seed loss from the walk- 
ers was relatively independent of cylinder adjustment. Thus, 
the reduction in walker loss that resulted from the increased 
threshing effect was due primarily to the greater percentage 
of seed separated at the concave grate. 

Fig. 9 also shows that, for a given cylinder adjustment, 
increasing the feed rate from 100 to 160 lb per min nearly 
doubled the percentage of seed that went onto the walkers. 
The actual seed rate onto the walkers was more than tripled 
by the 60 percent increase in feed rate. Presumably, the 
greater density of the blanket of material passing between 
the cylinder and concave at the higher feed rates inhibits 
seed separation through the concave grate. 

The effects of cylinder adjustment upon the flow distri- 
bution pattern for straw and chaff are shown in Fig. 10. 
Increasing the threshing effect decreased the percentage of 
material carried over the walkers and increased the shoe 
load, primarily because of more material forced through the 
concave grate. There was little change in the percentage of 
material that passed through the openings of the concave 
extension and the walkers. This reduction in walker load 
with increased threshing effect was a minor factor contribut- 
ing to the reduced walker free-seed loss. For any given 
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cylinder adjustment, the percentage of material carried over 
the walkers tended to increase somewhat as the feed rate was 
increased. 

Maximum cylinder speeds and minimum clearances— 
desirable for minimum seed losses—are limited primarily by 
the amount of seed damage that is acceptable for the antic- 
ipated use of the barley. The malting trade, for example, 
demands a product with very little mechanical damage and 
with high germination. Seed barley should have a reason- 
ably high germination, but considerable damage is accept- 
able in feed barley. 

Results of seed-damage counts and germination trials 
for the 1955 tests are presented in Table 2. These data do 


TABLE 2. EFFECT OF CYLINDER ADJUSTMENTS UPON SEED DAMAGE AND 
GERMINATION (1955 TESTS) 


Cylinder Percent Percent 
Machine Cylinder Bpeed. Cylinder No. of visible Gamage* normal 
io Type fpm Clearance samples Skinned Total germination 
$1 rasp 3800 % in 4 18 5.5 97.5 
4850 % in 3 1.7 10.1 94.0 
% in 32 2.1 114 92.8 
5800 %-% in.t 3 3.1 15.9 88.0 
% in. 3 7.7 22.4 85.9 
% in. 3 20 11.7 92.2 
$3 rasp 4900 AK in.t 3 2.0 10.1 92.6 
T-3 spike 3575 % up 1 1.0 10.0 91.0 
T4 spike $750 %-'A up 3 3.0 14.0 90.3 
T-1 spike 6100 Ys up 3 3.0 19.0 87.0 


ee 
“Skinned kernels hed at least one-half the bull gone. Total visible damage includes broken, tipped, 
and :xinned kernels 


*Clearances at front and rear of concave, respectively. 

Seed moisture content=7 to 9 percent. 
not indicate any consistent relation between seed damage 
and cylinder-concave clearance, within the range included in 
the tests.. However, there was a definite increase in percent 
damage as the cylinder speed was increased. The total 
visible damage was about 10 percent at peripheral speeds of 
4800 to 5000 fpm and 15 to 20 percent at 5800 to 6100 
fpm. In general, the number of seeds that failed to germ- 
inate was about 4 percentage points less than the number of 
seeds with visible damage (skinned seeds and some of the 
tipped ones germinated satisfactorily). 

The actual amount of seed damage for a given cylinder 


Cylinder periph. speed = 5000 fom 
Cylinder clearance = ¢ in. 
12 Fon speed = 515 rpm 
Curves drown for shoe ioad 
rate (strow-and-choff rote 
from shoe) of 33 Ib/min 
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Fig. 11 Effect of fan opening u = shoe performance (1954 tests, 
riffle chaffer with finger-type extension) 
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adjustment is influenced by the moisture content of the 
seed, the crop variety, and various other factors. Seed dam- 
age was considerably less in the 1956 tests than in the 1955 
tests, even though the seed moisture content was about the 
same (7 to 9 percent). DeLong and Schwantes(2), in Min- 
nesota tests with barley having 12 to 15 percent moisture, 
determined the effect of cylinder type and adjustment upon 
visible seed damage. Their damage percentages with a rasp- 
bar cylinder and % to %4-in. clearance were one-third to 
one-half as great as the 1955 values mentioned in the pre- 
ceding paragraph. This difference is probably due mainly 
to the higher seed moisture content in the Minnesota tests. 

The results of the tests at various cylinder adjustments 
indicate that, when harvesting barley, it is best to operate 
with a fairly close cylinder-concave clearance and with a 
peripheral speed as high as can be used without objection- 
able damage to the seed. Recommended values for the 
interior valleys of California and other warm, dry climates, 
are 4 in. and 5000 to 5500 fpm. 

The results also suggest that, under conditions where 
walker losses tend to be high and unthreshed losses are not 
a serious problem, it is important to obtain maximum seed 
separation through the concave grate, even at the expense 
of a moderate increase in the amount of straw and chaff 
forced through the grate and fed onto the shoe. Unde 
difficult threshing conditions, however, it may be more ad- 
vantageous to restrict or close the concave openings so that 
the heads or pods must pass over all of the concave bars 
(or past all the teeth). Some indication of the effect of op- 
erating with a closed concave can be obtained by comparing 
the 1955 results and those obtained in 1954 with a similar 
machine having the concave openings completely blanked 
off by means of sheet-metal covers. With a cylinder-concave 
clearance of 4 in. and peripheral speeds of 4800 to 5100 fpm, 
the machine with the concave blanked off had more than 
twice as much free-seed loss over the walkers as did the 
open-grate machine in 1955. 


Effects of Cleaning-Shoe Adjustments 

An adjustable-lip type of chaffer sieve was used in most 
of the 1955 and 1956 tests with machine S-1. With this 
chaffer, an opening of 4 to % in. appeared to give the best 
performance. The combine used in the 1954 tests (similar 
to No. S-1) was equipped with a riffle chaffer (non- 
adjustable ) t. 

Fig. 11 shows the effect of fan opening (or amount of 
wind) upon the shoe free-seed loss and the amount of tail- 
ings recirculated. Note that the free-seed loss increased 
rapidly when the air volume was either increased or de- 
creased from the optimum range. Too little air results in 
insufficient agitation of the mixture on the chaffer sieve, 
whereas an excessive air blast tends to lift the seed and pre- 
vent it from falling through the chaffer openings. Chang- 
ing the fan opening from 60 to 100 percent of the maxi- 
mum increased the average no-load air velocity by only 
about 25 percent. Thus, it is evident that the air-volume 
adjustment for minimum shoe loss is fairly critical. It is 
important that this adjustment, whether made by changing 
the fan speed, adjusting shutters, or a combination of both, 
be easy and quick to change. 

The broken-iine curve in Fig. 11 indicates that the total 
tailings rate increased rapidly as the amount of wind was 


+See reference 1 for descriptions of the types of chaffers. 
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. . - Combine Performance 


increased. Free seed in the tailings represented 60 percent 
of the total tailings weight at the minimum fan opening and 
90 percent at the full-open air adjustment. Unthreshed seed, 
which should ideally be the main constituent of tailings, 
represented less than 2 percent of the total. Presumably, the 
increase in amount of free seed in the tailings occurred be- 
cause the higher air velocities interfered with the passage 
of seeds through the openings of the cleaning sieve. 

The large amounts of recirculated free seed (30 to 40 
percent of seed yield with optimum air adjustment in tests 
represented by Fig. 11) increase the seed load on the sepa- 
rating and cleaning units and thereby increase seed losses. 
The increase of shoe free-seed loss observed at the higher 
air rates was undoubtedly due in part to the greater amount 
of seed fed onto the shoe because of the increased tailings 
recirculation. 


Effects of Seed/Straw Ratio 

To determine the effect of seed/straw ratio upon machine 
performance (straw is used here to mean total straw and 
chaff), two comparative series of runs, one with a normal 
cut (long straw) and the other with a high cut, were made 
in 1956 with machine S-1. The average seed/straw ratios 
for the material delivered from the header were 1.07 and 
1.70, respectively. In terms of the performance at the 1.07 
seed/straw ratio (normal cut) and for comparable feed 
rates, the results for the 1.70 ratio (high cut) were as 
follows: 

(a) The percentage of seed separated at the concave 
grate was about the same. 

(6b) The amount of straw and chaff carried over the 
walkers was only 80 percent as great (average of 56 percent 
retained versus 70 percent), resulting in a 45 to 50 percent 
increase in shoe load (probably a result of the greater pro- 
portion of chaffy material in the straw-and-chaff mixture 
from the high cut). 

(c) The amount of seed in the tailings, expressed in 
percent of seed yield, was considerably greater. 

(d) Shoe free-seed losses, in percent of seed yield, were 
three to four times as great, primarily because of the greater 
load of both seed and chaff (items 6 and c¢, above). 

(e) Walker free-seed losses were about the same. 

(f) The total loss from the rear of the machine, in 
percent of seed yield, was two to three times as great (at 
feed rates of 90 to 110 lb per min). 

Thus, from the standpoint of feeding straw and chaff 
into the machine at a given rate, the increased amount of 
seed with the higher seed/straw ratio resulted in considerably 
greater percentage losses. However, if the comparison is 
considered to be for high and low cuts at a given forward 
speed or a constant total seed rate, the smaller feed rate with 
the high cut (125 X 1.07/1.70=78.5 lb per min as com- 
pared with a corresponding rate of 125 lb per min for the 
low cut) resulted in a total loss that was about two-thirds 
as great as for the low cut. In other words, for a given 
maximum percentage seed loss the farmer can harvest more 
acres per hour when cutting high, but he cannot operate at 
as great a feed rate as when cutting low. 

As another approach to determining the effect of seed/ 
straw ratio, and as an indication of the effects of seed recir- 
culated in the tailings, a series of runs at various feed rates 
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was made in which the tailings were continuously diverted 
rather than being fed back into the cylinder. Diversion of 
the tailings reduced the average seed/straw ratio into the 
cylinder from 1.46 to 0.87. For a given feed rate and seed 
yield, the resulting shoe free-seed losses, in percent of yield, 
were only one-third as great as for normal operation with 
the tailings not diverted. The total seed loss from the rear 
of the machine was about two-thirds as great as normal. 
These results emphasize the desirability of minimizing the 
amount of seed recirculated in the tailings. 

The results for both the high-cut tests and the tailings- 
diverted tests indicate that changes in the seed/straw ratio 
into the cylinder have a far greater effect on shoe losses than 
on walker losses. This relation is logical since, under normal 
operating conditions, seed/straw ratios for the material fed 
onto the shoe averaged about ten times as great as for the 
material fed onto the concave extension and walkers (4.2 
versus 0.43 for \%-in. cylinder clearance and 4850-fpm 
cylinder speed, in the 1956 tests). This effect of seed/straw 
ratio helps explain the fact that the shoe free-seed loss was 
considerably greater in 1956 than in 1955, since the average 
seed/straw ratios from the header were 1.07 and 0.60, re- 
spectively, for normal operating conditions in the two 
seasons. 


Summary 

1 High reel speed ratios can cause excessive header 
losses. For most conditions the reel peripheral speed should 
be 1.25 to 1.5 times the forward speed of the combine. A 
constant-ratio drive for the reel, in preference to the constant- 
speed drives usually provided, is highly desirable. 

2 With the 12-ft self-propelled combines tested in 
these studies, seed losses became excessive when feed rates 
(straw and chaff input) exceeded 100 to 125 lb per min. 

3 Several large, trailed combines with raddle-type straw 
carriers and built-in seed recleaners were tested and found 
to have 2 to 24% times as much straw-and-chaff capacity as 
the self-propelled machines (for a reasonable total seed 
loss of 2 to 4 percent in each case). The trailed combines 
had only 35 percent more separating area and 85 percent 
more cleaning area than the self-propelled combines. Other 
differences must account for a considerable portion of the 
increased capacity. 

4 When the threshing effect was increased by either 
increasing the cylinder speed or decreasing the clearance, 
there was a substantial reduction in walker free-seed loss 
and in total seed loss from the rear of the machine. The 
reduction in walker loss was found to be due primarily to 
a greater percentage of seed separated through the concave 
grate, which resulted in a smaller percentage of the total 
seed input being fed onto the walkers. 

5 For any combination of cylinder adjustments in- 
cluded in the tests, the percentage of seed fed onto the 
walkers increased with feed rate. 

6 Under the warm, dry conditions of these tests, only 
65 to 75 percent of the total straw-and-chaff input was 
carried over the walkers, the balance going onto the clean- 
ing shoe. Increasing the threshing effect decreased the per- 
centage of material carried over the walkers, primarily be- 
cause of more straw and chaff forced through the concave 
grate. This slight reduction of walker load was a minor 
factor contributing to the reduced walker free-seed loss 


mentioned in item 4. (Continued on page 711) 
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Erosibility of intense storms may be determined 
with acceptable degree of accuracy by study- 
ing easily measured rainfall characteristics 


How Intense Rainfall 
Affects Runoff and Soil Erosion 


studies of the characteristics of individual intense 

storms and their relation to runoff and erosion. Nu- 
merous investigators have treated runoff and erosion in rela- 
tion to rainfall on a seasonal and annual basis. This type of 
work clearly shows that the period of the year, during which 
the principal erosion hazard exists, to be the warmer months 
in the United States, but does not treat the individual intense 
storm in such a way as to enable proper evaluation of such 
storms. At present, a workable method does not exist for 
predicting, from rainfall data alone, the erosion damage to 
be expected from a single storm or group of storms. 

If the erosion damage to be expected from a given storm 
could be evaluated through the use of rainfall data, the po- 
tential hazards to a given geographic area could be estimated 
through the use of U.S. Weather Bureau records and local 
soil classification data. Runoff and soil erosion data already 
compiled could be made applicable to larger regions through 
correlation with rainfall and soils data. 

The study described herein was undertaken to determine 
the relationships which exist between individual intense 
storms, runoff, and soil erosion, and had as its objective the 
development of a method by which a single or combination 
of easily measured rainfall characteristics might be used to 
express, with an acceptable degree of accuracy, the erosivity 
of intense storms. 


S reference is made in the literature reviewed to 


Review of Literature 

Intense storms are of high kinetic energy. An intense 
or excessive rate storm is defined by Yarnell(24)+ as one 
whose precipitation in inches in a given time equals or 
exceeds the time in minutes divided by one hundred; plus 
0.20. It contains a greater percentage of larger raindrops 
than one of moderate to low intensity and is the principal 
source of energy in the soil erosion process. Ellison(10, 11, 
12, 13) has shown that the impact of raindrops upon the 
soil surface starts the erosion process by dislodging in- 
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dividual soil particles, which are subsequently washed away 
or moved to new locations down-slope by overland flow. 

Unpublished data at Watkinsville, Ga., shows that in- 
tense storms caused 83 percent of the annual erosion from 
experimental plots planted continuously in cotton during the 
13-year period, 1940-52. Similar research data throughout 
the country substantiate the fact that intense storms are a 
principal cause of erosion on sloping agricultural lands. 
Such storms are usually associated with thunderstorm 
activity. Thunderstorms are generally characterized by high 
winds, excessive rainfall intensities, and short duration as 
described by Brancato(5). The incidence of thunderstorms 
is much greater during the warmer months of the year and 
their occurrence coincides with the growing season of most 
agricultural row crops. 

In the literature reviewed only three references were 
found in which storm characteristics were considered in re- 
lation to erosion on an individual storm basis. 

Hays et al(6) developed correlation coefficients for run- 
off, soil erosion, total rainfall, and the maximum 5 and 30- 
min rainfall intensities. A very satisfactory correlation with 
runoff and erosion was obtained by the use of these factors. 
However, neither were standard errors reported, nor was 
there a clear definition of what were called high, medium, 
and low factor storms. 

Foster(5) treated nine indices of rainfall intensity statis- 
tically and concluded that the 15-min maximum intensity 
was a better index of intensity than the 5-min maximum 
intensity, while the 15-min maximum intensity was sur- 
passed by a combination of the 5 and 15-min maximum 
intensities at a significance level near 8 percent. The best 
single index of intensity was the 30-min rate. He did not 
study a 60-min maximum intensity. 

Smith ef a/(2) studied the relationship of the 5, 15, and 
30-min maximum rainfall intensities and antecedent soil 
moisture in relation to the maximum rate of runoff from 
79 storms with a 15-min maximum intensity of one inch per 
hour or more over an eight-year period. Runoff was from 
an 8.03-acre watershed of 6.7 percent slope in uphill and 
downhill culture. A highly significant multiple correlation 
coefficient (r) of 0.73 was obtained with a standard error 
of plus or minus 0.66. 


The estimating equation obtained was 
Xi =—1.11 + .29X2e—.15X3+.85X4+ .73X5 
in which X;=maximum rate of runoff in inches per hour 
X2=5-min rainfall intensity in inches per hour 
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Intense Rainfall 
X3=15-min rainfall intensity in inches per hour 
X4=30-min rainfall intensity in inches per hour 
X;5=antecedent rainfall index. 


The antecedent rainfall index as an expression of soil mois- 
ture was numerically equal to the sum of the previous twenty 
days daily rainfall amounts, after each was divided by the 
number of days the rain preceded the storm in question. He 
found that the 30-min rainfall intensity had the greatest 
effect on the maximum rate of runoff. 

Copley et al(7) states that soil losses are not directly 
proportionate to the total amount of rainfall each month, 
but are more closely associated with rainfall intensity. 

Borst et al(4) indicated that the increased intensity of 
summer rainfall rather than a greater amount of rainfall 
was responsible for higher erosion losses during the summer 
growing season. 

Daniel et a/(8) found that little relation existed between 
total rainfall and total amount of runoff. He also found 
that duration of rainfall had little effect on amount of run- 
off. He showed that under uniform soil-moisture conditions 
rainfall intensity was the most important rainfall factor 
causing runoff. Neal(20) found rainfall intensity to be the 
most important factor affecting runoff and erosion from 
data obtained from the use of artificial rainfall on variable 
slope plots in a greenhouse. 

Pope et al(21) studying soil losses on relatively bare 
Kirvin fine sandy loam concluded that high erosion losses 
did not necessarily result from large amounts of rainfall 
alone, but that variation in rainfall intensity throughout the 
year could be considered as a more direct indicator of prob- 
able erosion than any other characteristic of rainfall. He 
also pointed out that the major soil losses during a year 
resulted from a few high intensity storms that occurred 
most frequently during the warmer months of the year but 
that such storms could occur during any month. 

Baver(2) found that the amount and intensity of rain- 
fall and the effective soil moisture condition were closely 
related to erosion. He also considered the distribution of 
storms in relation to the amount of protection afforded by 
crops to be important. 

Laws(18, 19) concluded from his work with raindrops, 
waterdrops, and erosion that amount and duration of a 
storm did not adequately describe a rain. Knowledge of the 
size and velocity of the raindrops was needed to properly 
characterize a rainstorm. 

Borst et al(4) studied ninety storms which caused one- 
tenth ton per acre of erosion or more from a bare plot dur- 
ing a four-year period. He concluded that rains which caused 
one ton per acre or less of erosion were relatively unimpor- 
tant as they accounted for only about six percent of the four- 
year erosion. He stated that probably the most important 
storms were those which caused five tons per acre of erosion 
or more, as they accounted for about three-fourths of the 
four-year erosion. There was an average of about six such 
storms per year. 


Background 


The data reported here were taken from runoff and soil 
erosion research conducted at the Southern Piedmont Con- 
servation Experiment Station, Watkinsville, Georgia. The 
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TABLE 1. ANNUAL RAINFALL, 
NUMBER OF EXCESSIVE RATE 
CENT OF ANNUAL RAINFALL, 


RUNOFF, EROSION, 

STORMS AND THE PER- 

RUNOFF, AND EROSION 

ASSOCIATED WITH EXCESSIVE RATE STORMS AS MEAS- 

URED ON CLASS III LAND CONTINUOUS COTTON PLOTS 
AT WATKINSVILLE, GEORGIA 


AND 


Percent associated 
with excessive 
rate storms 


Annual totals 


Excessive 
Erosion, rate Ero- 

Rainfall, Runoff, tons storms, Rainfall Runoff sion 
Year inches inches peracre number Percent of annual 
1940 49.8 8.0 12.0 8 31.1 72.5 80.8 
1941 37.9 5.6 16.7 13 42.7 76.8 94.0 
1942 54.6 14.8 35.8 16 52.2 66.9 86.9 
1943 56.7 16.9 51.9 16 39.8 66.3 84.4 
1944 53.1 12.8 27.8 13 23.9 38.3 79.5 
1945 44.9 7.8 17.6 7 37.6 75.6 89.2 
1946 58.5 10.7 26.4 15 38.3 70.1 94.7 
1947 53.5 10.1 11.6 9 15.8 25.7 69.3 
1948 65.0 19.2 20.8 8 17.2 24.5 60.6 
1949 50.7 9.9 8.2 13 24.4 52.5 67.1 
1950 39.2 6.8 5.2 9 33,2 69.1 69.2 
1951 39.9 6.4 11.4 11 33.3 65.6 96.5 
1952 446 9.3 8.7 9 27.6 645 87.4 
13 yr. 
average 49.8 10.6 19.5 11.3 31.7 55.7 83.6 

Correlation analysis 

Factors r 
Rainfall and runoff 0.882** 
Rainfall and number of excessive rate storms 0.213 NS 
Rainfall and erosion 0.549 NS 
Runoff and number of excessive rate storms 0.315 NS 
Runoff and erosion 0.691* 
Excessive rate storms and erosion 0.696* 


n=13 *7, 5 percent = 0.553 **r, 1 percent= 0.684 


NS= not significant 


purpose of this work was to test the erosion control value 
of different crops and crop rotations on lands of different 
slope, and was begun in 1938. These data cover the period 
1940-52. 

Data on runoff and erosion were obtained from runoff 
plots planted continuously in cotton located on Class IIe 
Land Cecil sandy clay loam of seven percent slope. The 
plots were 20.74 ft wide and 70 ft in length. A description 
of plot layouts and measurement techniques are described by 
Carreker and Barnett(6). 

Annual rainfall, runoff, and erosion varied widely dur- 
ing the 13-year period 1940-52. Table 1 gives a summary 
of these data. 

Though rainfall, runoff, and erosion varied widely from 
year to year, a simple correlation analysis between annual 
rainfall, runoff, number of excessive rate storms, and erosion 
for the 13-year period 1940-52 indicated that amount of 
rainfall and runoff, runoff and erosion, and number of ex- 
cessive rate storms and erosion are closely related. No 
significant relationship was found between rainfall and 
number of excessive storms, rainfall and erosion, or runoff 
and number of excessive storms. 

The seasonal distribution of excessive storms, rainfall, 
runoff, and erosion given in Table 2 show a close relation- 
ship between excessive storms and the amount of erosion. 
Excessive storms accounted for one-third of the rainfall, 
over half of the runoff, and four-fifths of the erosion. 


Procedure 


Methods of multiple correlation analysis were used to 
determine the degree of relationship between different storm 
characteristics and erosion. Statistical procedures described 
by Snedecor(23) and Ezekiel(14) were followed. 
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TABLE 2. AVERAGE SEASONAL RAINFALL, NUMBER OF 

EXCESSIVE RATE STORMS, RUNOFF, AND EROSION FROM 

CLASS Ill LAND CONTINUOUS COTTON FOR THE 13-YEAR 
PERIOD, 1940-52 


Excessive 


Rainfall, storms, Runoff, Erosion, 

Season percent number percent percent 
WINTER 28.2 0.7 26.1 16.7 
(Dec-Feb) 
SPRING 28.2 2.5 25.1 26.7 
(Mar-May ) 
SUMMER 25.3 6.4 28.5 49.9 
(June-Aug) 
FALL 18.3 1.7 20.3 6.7 
(Sept-Nov) 
ANNUAL 100.0 11.3 100.0 100.0 


49.81 in. 10.64 in. 19.55 toms per acre 
Since a simple expression of the relationship between 
rainfall and erosion was desired, only those rainfall charac- 
teristics which could be taken directly from recording rain- 
gage charts were considered, except runoff, which was 
included to complete the coverage of factors. Specific 
characteristics and factors studied were 
1 Time of occurrence (month of the year) 
Duration of the storm in hours 


Amount of rainfall in inches 


a WN 


Maximum rainfall intensities in inches per hour for 
5, 15, 30, and 60 min 

5 An index of antecedent soil moisture based on ante- 

cedent rainfall 

6 Runoff in inches 

7 Soil erosion in tons per acre. 

The factor of time of occurrence was selected in order 
to establish whether or not the period of the year during 
which a storm occurred had any bearing on the amount of 
erosion produced under continuous cotton culture. This 
index would give an indication of whether such factors as 
land preparation, planting, cultivation, plant growth, and 
untilled cotton stalk land during fall and winter had definite 
relationship to the amount of erosion produced by intense 
storms. 

Time of occurrence for the 98 storms studied was coded 
on the basis of the percentage of the 1940-52 thirteen-year 
average annual erosion which occurred during the different 
months. Storms which occurred in the different months 
were coded as follows: 


Month Code Month Code 
December 1.7 June 15.7 
January 8.3 July 23.1 
February 7.0 August 10.9 
March 8.2 September 3.6 
April 11.2 October 1.3 
May 6.9 November 2.1 


Since maximum intensities are widely used in runoff and 
erosion studies as an index of severity, maximum rainfall 
intensities of 5, 10, 15, 30, and 60-min for each storm were 
included as factors in this study. 

Antecedent rainfall as an index of antecedent soil mois- 
ture was determined as the total rainfall for 5 and 20-days 
prior to the storm in question. 


Results 


Correlation coefficients (r) for different factors and com- 
binations of factors and erosion are given in Table 3. All 
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combinations of factors were significant. Significance is to 
be expected in correlations using a large number of observa- 
tions, so mere significance in this study is of little value. Of 
the eight single factors considered, the maximum 60-min 
rainfall intensity had the highest correlation coefficient (r) 
of 0.769**. On that basis the maximum 60-min rainfall 
intensity would be the single factor of those considered 
which would bear the closest relationship to erosion. The 
linear regression equation shown in Fig. 1 for the 60-min 
intensity and erosion was 


E=3.33X—0.73 


60-min maximum rainfall intensity, and —0.73 and 
3.33 are constants. 


The standard error of estimate was 1.46 tons per acre 
per storm, and r, the correlation coefficient, was 0.769**. 
The equation accounts for 59.1 percent of the erosion sum 
of squares. 

The average erosion per storm for the 98 storms was 
2.13 tons per acre, with an average maximum 60-min rain- 
fall intensity of 0.86 in. per hr. If the standard error of the 
erosion mean plus or minus 0.10 is considered, there would 
be a range of 2.03 to 2.23 toms per acre per storm within 
which the true mean for these 98 storms would lie. On the 
assumption that these data represent a valid sample of 
intense storm populations, similar data could be expected to 
produce accurate results within about five percent. 

For the purpose of estimating the erosion to be expected 
from selected individual storms, the standard error would 
be the erosion mean of 2.13 tons per acre plus or minus 
1.46 tons per acre. This gives a range of 0.67 to 3.59 tons 
per acre for individual estimates near the mean. The range 
grows much greater as the 60-min rainfall intensity de- 


**Highly significant. 
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Fig. 1 Linear regression of maximum 60-min rainfall intensity on 
erosion 


Ay 


HOt eC ae er oY a hee te eee eM) St OS a I | ; 4 
oo = : es aes oe Be Tree ahs cer ote ae Oe ahs ; t ‘ 
a FS 
re a when E=estimated erosion in tons per acre per storm, X= ; 
ma 42 
ies 
; 
q ei 
| 4 ‘ , 
Bee 
bee 
aac 
ee | 
: : 
4 
Be 
ke 
baa 
eS a ; 
ee 
ha 
Be ee 705 
Re 
es 
g 
at. =, on . oe _ z et : igs Ch. aera io etene are ae es Bile tte ntay aes 2 7 * es ae f a ‘ A A 


. . . Intense Rainfall 
TABLE 3, SUMMARY OF STATISTICS FOR THE REGRES- 


SION OF EROSION ON TWELVE COMBINATIONS OF 
FACTORS 
Sum 
of squares 


accounted Percent of Standard 


Factors for by erosion sum Correlation errors of 
n=98 regression of squares coefficients estimate 

1 Time of occurrence 

of storms — — 0.241 —_— 

Rainfall amount 134.6 27.3 0.522 1.93 
3 Maximum 5-min 

rainfall intensity 152.6 30.9 0.556 1.88 
4 Maximum 10-min 

rainfall intensity 185.2 37.5 0.612 1.79 
5 Maximum 15 min 

rainfall intensity 208.4 42.2 0.650 1.72 
6 Runoff amount 226.4 45.9 0.678 1.67 
7 Maximum 30-min 

rainfall intensity 280.0 56.7 0.753 1.49 
8 Maximum 60-min 

rainfall intensity 291.8 59.1 0.769 1.45 
9 Rainfall amount and 

60-min intensity 301.2 61.0 0.781 1.42 
10 Rainfall amount, plus 

max. 5, 10, 15, 30, 

and 60-min intensi- 

ties plus time of 

occurrence 314.2 63.7 0.798 1.41 
11 Rainfall amount 

plus 30-min and 

60 min intensity 309.7 62.8 0.792 1.39 
12 Maximum 60-min 

intensity and runoff 326.9 66.2 0.814 1.32 


r, 5 percent=0.197 for item 1; r, 1 percent=0.257 for items 
2-12. 


parted from the mean intensity of 0.86 in. per hour. There- 
fore, the 60-min intensity alone will not give a satisfactory 
estimate of expected erosion from individual storms. Prob- 
ably an acceptable range would be about ten percent of 
the mean. 

Because of this wide range, each of the eight factors 
was studied separately, all combined, and certain selected 
combinations were tried as estimators of expected erosion. 
When the 60-min intensity and the runoff were used in a 
multiple regression, the standard error of estimate was re- 
duced to 1.32 with an r value of 0.814**. This combina- 
tion accounted for 66.2 percent of the erosion sum of 
squares, but since runoff cannot be considered a rainfall 
characteristic such a combination would not be applicable to 
this study. All other combinations of factors studied resulted 
in r values between the one obtained from the single factor 
60-min intensity and runoff. For purpose of estimating ero- 
sion, the different factors considered did not offer any real 
improvement over the 60-min rainfall intensity alone in 
the estimating of erosion from single storms. 

The storms which occurred in June, July, and August 
were studied separately from the 98 storms previously used. 
Correlations were developed between the 60-min intensity 
and erosion, and between the combination of amount of 
rain, 60-min intensity, and duration with erosion. The intro- 
duction of duration of the storms gave some improvement 
but not enough to change the relationships appreciably. 

All 287 storms which caused runoff during the 12-year 
period 1940-51 were then analyzed. The amount of rain- 


** Highly significant. 
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fall, the 60-min intensity, and a combination of the two 
were correlated with erosion. Amount and 60-min intensity 
together gave a standard error of estimate of 1.00. This 
indicated that the inclusion of all storms during the period 
might be advantageous, but this error is still too large for 
estimating expected erosion for single storms. A summary 
of these correlations is given in Table 4. 

The preceding correlations showed clearly that the 
factors tested could not by themselves or in combination 
with each other provide an adequate estimator for expected 
erosion from single storms. 

As a refinement in the above procedure, only single 
excessive rate storms were selected, and several additional 
factors were included in the analysis. A single excessive 
storm was one which met Yarnell’s classification for exces- 
sive storms and occurred alone without any other storm 
included in the runoff and erosion recorded. The 5 and 20- 
day antecedent rainfall and the duration of each storm was 
included in the analysis. Where only single excessive storms 
were concerned, the correlation between time of occurrence 
and erosion and duration of the individual storm and ero- 
sion were not significant. In the 48 summer storm periods 
previously mentioned, duration seemed to contribute to the 
improved accuracy of the estimates. Runoff had the highest 
correlation with erosion, next highest with the 15-min 
intensity, and third highest with the 60-min intensity. The 
different correlations showed that the method of selection of 
storms for study had a marked influence on the resuits 
obtained. 

A multiple regression of rainfall amount, the 20-day 
antecedent rainfall and the 15 and 60-min maximum rain- 
fall intensity on erosion was developed from the 54 single 
storms. The equation was 


E=0.7668 + 1.0539X2+0.1914X5;—0.0101X; 
+5.7692X¢5 

in which X2=rainfall amount 

X5=rainfall in preceding 20 days 

X7=15-min rainfall intensity 

X»=60-min rainfall intensity 
The standard error of estimate was 1.18 and r was 0.799.** 
The equation accounted for 63.8 percent of the erosion sum 


of squares. This combination of factors gave slightly better 
results than did the use of the equation for 60-min intensity 


TABLE 4. SUMMARY OF MULTIPLE REGRESSIONS ON 
EROSION, BASED ON 48 SUMMER STORMS AND 287 RUN- 
OFF PRODUCING STORMS FOR THE 12-YEAR PERIOD, 


1940-51 
Percent 
Regular of error, Standard 
sum sum Correction error of 
Factors of squares of squares coefficient estimate 
48 summer storms 
Maximum 60-min 
intensity 148.0 66.6 0.816** 1.27 
Rainfall amount 
60-min intensity 
and duration 156.8 70.6 0.840** 1,20 
287 runoff pro- 
ducing storms 
Rainfall amount 183.1 23.1 0.481** 1.46 
Max. 60-min intensity 495.1 62.5 0.790** 1.04 
Rainfall amount and 
60-min intensity 505.8 63.8 0.799** 1.00 


**Highly significant. 
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alone, but its complexity does not warrant its recommenda- 
tion over the simpler 60-min intensity equation. 


Discussion of Results 

The erosion to be expected from an individual storm 
cannot be predicted with a satisfactory degree of accuracy 
through the use of the rainfall characteristics used in this 
study, when analyzed by correlation and multiple correlation 
analysis. This can be attributed in part to the fact that the 
classification of storms by maximum intensities disregards 
all peak rates except the maximum one for each time in- 
terval considered. In reality a storm might contain several 
periods of high rainfall which materially influences its ero- 
sion-producing ability. The method outlined by Foster(5) 
in his study of indices of rainfall intensity, in which he 
accounted for the presence of more than one period of 
high intensity, might aid in improving the capabilities of 
estimating expected erosion through the use of rainfall 
characteristics. 

It was noted that the 5-min rainfall intensity was the 
least descriptive of expected erosion of the rainfall intensities 
studied while the 60-min rainfall intensity was the most 
descriptive. This can be explained in part by the fact that 
high-intensity rainfall of short duration does not as a rule 
satisfy the surface storage and retention requirements of a 
plot. The shorter time interval intensities are over before 
surface flow can reach the trough from a major portion of 
the plot. As the intensity time interval increased and ap- 
proached the duration of the storm, the degree of correla- 
tion with erosion increased. The amount of rainfall did not 
bear significant relationship to erosion. This showed that 
volume of rainfall alone was not an important factor in the 
erosion process even though runoff, the product of rainfall, 
was significantly related to amount of rainfall. Runoff in 
relation to erosion was highly significant. This points fur- 
ther to the fact that some aspect of rainfall characteristics 
has been overlooked in this analysis. A rainfall charac- 
teristic which might improve the accuracy of estimating 
erosion by this method would be the inclusion of the num- 
ber of periods of peak rainfall intensities in a storm rather 
than just the maximum intensity alone. This is in support 
of the work of Laws(7, 8) who concluded that amount and 
duration were not satisfactory factors for describing a storm. 

When the 60-min rainfall intensity equation for esti- 
mating erosion, E=3.33X—0.73, was applied to all storm 
data (287 storms) for the 12-year period, 1940-51, it was 
shown that this equation was completely unsatisfactory for 
estimating erosion on an annual long-time basis since the 
estimated average annual erosion was 43.8 percent above 
that which was actually recorded. 

When only summer storms were studied, neither was a 
useful improvement made in the degree of correlation of the 
maximum 60-min intensity with erosion nor the correlation 
of both the 60-min intensity and rainfall amount with ero- 
sion as compared with the data developed from the original 
98 storms. Similar results were obtained when all runoff- 
producing storms during the 12-year period were studied, 
287 in all. 

Like results were obtained when only the 54 single 
storms were selected from the original 98 storms, and addi- 
tional factors of duration and the 20-day antecedent rainfall 
were introduced. The multiple-regression equation of rain- 
fall amount, the 15 and 60-min rainfall intensities and the 
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20-day antecedent rainfall on erosion, gave an improved 
multiple correlation coefficient of 0.799 which was only 
0.30 better than that for the 60-min rainfall intensity alone. 
This shows that the additional factors studied did not im- 
prove the estimating ability of the equation appreciably. 

Even though no satisfactory equation for predicting 
expected erosion was developed from the data studied, it is 
felt that a more thorough study of this subject might yield a 
practical equation for estimating expected erosion. A pos- 
sible approach would be the use of factors other than max- 
imum intensities which would give a more complete picture 
of a storm. 


Summary 

Easily measured rainfall characteristics were correlated 
with erosion from 98 selected intense storms in an effort to 
derive a usable mathematical relationship that would express 
with an acceptable degree of accuracy the expected erosivity 
of individual intense storms. 

Factors studied in relation to erosion were rainfall; 
amount, duration, maximum 5, 10, 15, 30, and 60-min 
intensities, and time of occurrence, runoff, and antecedent 
soil moisture. 


No single rainfall characteristic or combination of 
characteristics of those studied was found which would serve 
to adequately predict the expected erosion from a given 
storm for the conditions studied. 

The maximum 60-min rainfall intensity was found to 
be the single factor most closely related to erosion. The 
linear regression equation for erosion and 60-min intensity 
was E=3.33X—0.73. The standard error of estimate was 
quite large, being 1.46 tons per acre, and the correlation 
coefiicient (r) was 0.769**. 

When the 60-min intensity equation was applied to all 
runoff producing storms over the 12-year period, 1940-51, 
the average annual estimated erosion was 44 percent above 
the actual average. The average annual erosion measured 
was 20.46 tons per acre, while the amount estimated by the 
formula, E=3.33X—0.73, was 29.34 tons per acre. 

Multiple regression equations involving selected com- 
binations of the other factors studied did not result in a 
prediction equation superior to the 60-min intensity alone. 
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Engineering, Management and Marketing 
Combined for Successful Farming 


Support is given to advancement of pre-engineered farm 


W. H. Yaw 


Affiliate ASAE 


"Te is precisely what industry has been doing for 
years to maximize their profits. Currently, the subject 
is getting praise and condemnation in agriculture un- 
der the term “Integration.’” It has come as the shift in 
emphasis and interest in agriculture turns from production 
to marketing problems. 

Agriculture faces the stern necessity of developing a 
coordinated control marketing system which specifies quan- 
tities of quality products more evenly available throughout 
the year. This in contrast to the pattern of the industry in 
the past to produce and then look for its market. 

Commercial agriculture defined here includes the 42 
percent of the nation’s farms which produces 86 percent of 
our food and fiber according to 1955 released figures. It is 
in the hands of this segment of agriculture that the real 
possibilities lie for its product and service improvement. 
It is imperative to the freedom and welfare of agriculture 
that we utilize every resource at our command to insure that 
agriculture redevelop a position which is on a balance with 
industry and labor. 


1955 BREAKDOWN OF U.S. FARMS 


Percent Percent 


No. Farms total number total production 
1,000,000 20 (full time) 8 
1,700,000 38 (part time) 6 
2,000,000 40 60 
100,000 2 26 


The ‘Agricultural Problem” is in reality two large sets 
of problems with overtones of a third. The first set of prob- 
lems are more sociological than economic in nature. They 
are those facing ‘non commercial” farm people and farmers 
just on the margin. The second includes the variety of 
inter-related problems confronting “commercial’’ agricul- 
ture in attempting to adjust to the rapidly changing tech- 
nological and economic conditions involved in production 
and marketing. 

There is a third set of problems comprising that complex 
mixture of economic, sociological and political problems 
confronting rural, non-farm people whose lives are so de- 
pendent on their farm neighbors. It is the second set of 
problems with which this paper is primarily concerned. 
However, considerable concern will spill over into the 
third set of problems because the two are inter-related. 

The American genius for rapidly advancing technology 
in agriculture has developed a real difficulty in the under 
utilization of human resources. This is affiliated not only 


Paper presented at the Winter Meeting of the American Society 
of Agricultural Engineers in Chicago, Ill., December 1957, on a 
program arranged by the Farms Structures Division. 

The author—W. H. Yaw—is co-owner, The Farm Clinic, West 
LaFayette, Ind. 
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building systems into rural-processing or in-the-area de- 
velopment of small businesses—based on free enterprise 


with the farm, but spills over into the myriad of small towns 
surrounding agriculture. At present, this overspill is being 
accentuated by our drive to consolidate farms into bigger 
units (frequently mistaken for efficiency). These areas 
comprise, it probably would be safe to say, 33 to 40 percent 
of the people of the United States. I call these the people 
who are “‘cut off.” I might add a good deal of our industrial 
markets have been found in these areas in the past. 


U.S. URBAN AND RURAL GROUPS 
1950 CENSUS 
Sel SION on ane : 
SORA REa a ONAN ce A 
eee eames 26,982,026 
VY of 53,964,053 


Urban territory 


146,619,592 


5000- 10,000 «8,123,192 
2500- 5,000 . 6,481,676 
ye peed ewer 
———-_ 22,503,780 
54,286,786 


36 to 40 percent total 


The small townspeople and farmers frequently are at 
cross purposes with one another, thus further tending to 
retard the rate at which human resources are being de- 
veloped or encouraged to raise our overall standard of liv- 
ing. In the face of this situation, the farmer is plagued 
with the dilemma of a serious sustained cost-price squeeze. 
Briefly, he is losing out in the market place as the food 
chains, producers of secondary feed, packers and processors 
push on one another for profit margins. 

We have been waiting for big industry to come into 
these small rural areas. I am beginning to believe that this 
industry will not decentralize quickly enough to supplement 
explosive technology which is replacing agricultural work- 
ers. Also, small towns who have survived without industry 
are not going to make adjustments quickly enough to be of 
assistance. It is also time we realize that moving people out 
of their own environment accelerates our problems rather 
than creates solutions in themselves. 

I have long felt that decentralization of American Indus- 
try is a big plank in a sound development program as our 
country matures. It has in it many promising seeds of 
orderly development for both city people and farm people. 

Certainly we should continue to work in areas of effi- 
ciency while struggling with farm policy and this human 
resource problem. It seems to me we might have an oppor- 
tunity to solve the human resource problem and continue 
working on efficiency by more fully realizing the creative 
talents of the agricultural engineer in expanding farm 
process engineering. 

This is an area which has been on the fringe of attention 
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by both engineers and economists for about ten years. Engi- 
neers have looked on it as materials handling and work 
elimination. Economists have referred to it as work simpli- 
fication and other terms. It is a field that deserves major 
. attention as pressure for quality standards over time in our 
food industries intensifies. 

Up to now the studies have been made on farms as 
single units or on factories as units. But interest is stepping 
up to consider groups of farms and the small towns sur- 
rounding agriculture together in area development. Thus as 
the farms grow in size and there are fewer retail customers 
in a given rural area, the shrinking retail market can be sup- 
plemented with a farm processing market which can furnish 
more goods and services for consumption both ways—on the 
farm and off. 

It is evident that just as the farmer has educated many of 
his sons through the land-grant system, subsidizing both 
industry and more recently increasing portions of agricul- 
tural industry; that he with the help of his rural towns- 
people must now turn to creating industry in his own areas. 
It is essential that commercial agriculture be alert to changes 
before they occur to insure modification to maintain equity 
and freedom on a par with industry and labor. It is essential 
that research inputs in agriculture be expanded to provide 
for such activity. We cannot be content to continue to 
watch how non-farm industry adapts itself and copy their 
methods. Things are changing so fast today that before we 
can copy industry's methods, middlemen outside agriculture 
will have control of its position. 

Commercial agriculture can remain relatively free only 
if it accepts the responsibility for marketing as well as pro- 
duction of its products. There are essentially three types 
of complementary adjustments: 

(a) Farmers and those closely affiliated must accel- 
erate coordinated production planning on the basis of 
market demands. (This area is open for much research. ) 


(b) There must be closer coordination of the whole 
process of production and marketing. 

(c) There must be accelerated development of 
similar coordination of farm supply products with op- 
erating requirements of commercial farms. 


All three types of development involve in some form or 
another the extension of functions usually considered as 
marketing. 

These complementary adjustments have been slowly 
taking form and shape among farm cooperatives and in- 
dividual Farm Bureau units for many years. The most 
efficient of these units can survive. 

I believe, however, that industrialization of agriculture 
can be done by fewer people than we realize. Also I believe 
we in agriculture have a great deal to gain by pure capi- 
talistic or corporate establishment of entity units. 

These units to be successful will have to continue to 
utilize changing technology to lower production costs, re- 
duce transportation, and utilize as much of their by-products 
as possible. They will have to move into the marketing func- 
tions factor and coordinate it with production. 

In addition, every effort must be made to supply markets 
away. Agricultural products must constantly be refashioned 
for possible industrial utilization. This will provide some 
outlet for excess capacity and permit a continued positive 
orderly use of technology. 
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However, we in agriculture must condition our minds 
in a positive fashion toward providing research and setting 
the stage for industrial utilization of farm products. This is 
the fourth type of adjustment which should be accelerated. 

We are all aware of the major changes taking place in 
such industries as broilers and citrus in recent years. These 
industries in some instances have completely shifted geo- 
graphically. They will, however, return to their original 
areas as demand increases. 

It is time all of agriculture frankly recognized the trend 
toward refined coordination of production, marketing and 
farm supply operations. Moreover, it is time that farmers 
take the lead in developing these functions. This leads me 
to coin three phrases and some examples which might be 
useful. They are the Economy Industry, the Partial Economy 
Industry, and the Partial Economy Industry Package. 


The Economy industry 

An economy industry is one which substantially reduces 
the capital and labor requirements for production and dis- 
tribution of an essential commodity. When an essential 
commodity has been in use for some length of time, a new- 
comer in the industry, or a stabilized company desiring to 
forge ahead frequently comes along to enter the field with 
a more efficient process. 

An example in agriculture might be the liquid fertilizer 
industry which expanded from 40,000 tons in 1946 to 
around 200,000 tons in 1957—only about 1.4 percent of 
the total fertilizer industry but certainly a promising pros- 
pect for the future. I might add that the majority of this 
expansion has taken place in the north central region and 
in California, our major food and fiber production areas. 

Another example is a group of highly specialized egg 
farmers, averaging 5000 or more layers per farm who 
organize their own cooperative or corporation. They estab- 
lish rigid standards of quality, assemble, grade, carton and 
distribute their eggs directly to chain stores or other outlets 
in nearby or distant cities. All possible middlemen are 
eliminated in the process. Volume, quality and services are 
closely coordinated with market demands. 

This economy industry whenever developed must be a 
forward industry, one which either uses a new process or 
develops a new product which is highly efficient. 


The Partial Economy Industry 

This is a highly efficient process which can run season- 
ally or for limited periods during the year. Alfalfa, de- 
hydrated in summer at a central plant from three or four 
larger farms, might be a good example. Another process 
might be to dry corn or sorghum in the fall, perhaps by the 
same dehydration unit as is used for the alfalfa. Another 
process might be the pressing of corn stalks into building 
panels. 

By putting one or two economy industries together with 
several partial economies, this suggested to me, the phrase, 
the Partial Economy Industry Package. 


The Partial Economy Industry Package 

Farms of 300 to 1000 acres in counties today are not 
hard to find. These farms are acquiring the necessary re- 
sources, interest and “know how” to demand Partial Econ- 
omy Industry Package units as an adjunct to their farming 
operations. In fact, farmers, whether from the country or 
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... Successful Farming 


city farmers, are working them out for themselves, in their 
own ingenious way. These industrial packages could serve 
to employ young men educated in business, management, 
agricultural engineering, and nutrition right back in the 
local areas from which they came. 

One partial economy package might have an economy 
industry such as a central feed handling establishment, or a 
liquid fertilizer plant as its central core of operation. It 
could be surrounded with a dehydrator for seasonal condi- 
tioning of legumes and carbohydrates (corn and sorghums). 
Later in the season corn stalks might be gathered and pressed 
into panels to be utilized as sidings for smaller and possibly 
movable farm buildings, in conjunction with wood, alumi- 
num or steel framework and roofing. 


The feed unit could utilize its seasonally produced al- 
falfa from surrounding farms in feed processing. Vitamin 
premixes and soybean meal could be procured from outside 
sources. If volume of the business grew eventually meal 
might also be locally produced. 

Another economy package might be illustrated by ex- 
panding the services of the above mentioned specialized egg 
economy industry to include: (4) Handling of bulk feed in 
conjunction with a feed mixing plant utilizing home pro- 
duced grains; (b) Assistance as an intermediary in supply- 
ing needed credit (Possibly extension of Production Credit 
Association activities) ; (¢) Own and operate a hatchery sup- 
ply flock of highly productive birds; (d) Hatchery operations, 
and (e) Employ a farm production supervision to assist 
farmers on management and technology and (f) Employ a 
marketing specialist if the firm is big enough (or use con- 
sultation services ) . 

Such economy packages present some real possibilities 
for development of rural areas. The efficiency dictates that 
these are coming in agriculture. Such light industry will 
not only reduce costs and expand returns to farmers but will 
also provide jobs for farmer's friends and neighbors in the 
small towns. 

The partial economy packages like the first example are 
in reality stepped up derivatives of the country elevator 
with its variety of storage, feed and supply handling facili- 
ties. I would propose that they be changed both in form 
and location. By change of form I mean that the agricul- 
tural engineering in them should be highly intensified and 
highly refined for certain selected processes. Some services 
should be supplemented by process engineering. These 
processes should be ones lending themselves to materials 
farms produce and also can more fully utilize. 

By change in location, the thought here is that farms are 
growing in scale enough in certain areas that more diffused 
service and supply entities (farm process engineering) are 
needed. Most farms are not large enough to be able to 
afford one processing unit, however, several farms could 
afford and weil utilize farm processing units designed to 
fit a group of farms in keeping with the area agriculture. 

The important thing about this partial economy package 
is that it should be developed from the rural area upward. 
This permits the farmer.and his rural neighbors to capital- 
ize on the hitherto unutilized raw materials in their area, to 
cut costs and expand the productive wealth in their own 
areas. 
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Industrial Utilization of Farm Products 


Recently the subject of industrial utilization of farm 
products has been revived and is before the public eye. If 
agricultural engineers can refine and expand the farm 
process engineering in these partial economy packages, they 
very possibly can set the stage for the technology to spring- 
board agriculture into the industrial utilization of farm 
products. 

We can well afford to work some of our best brains in 
this area as the horizons of farm integration are expanded. 
It will permit a healthful growth of our rapidly accelerating 
technology. It provides an outlet for the excess capacity of 
agriculture. It can provide renewable resources in our 
efforts to provide a better standard of living for all. 


Expansion of Research 

The actual mechanics of more highly refined agricul- 
tural industries cannot take place without a forerunner of 
integrated research and planning. This research must be 
redirected or expanded both within and without the confines 
of our educational institutions. 

Our land grant schools and the U.S. Department of 
Agriculture system need to redirect some of their research. 
This activity will of necessity be confined to the more funda- 
mental research in both production and marketing in 
agriculture. 

In the past too much inertia to solutions or problems has 
arisen due to traditional attitudes of engineers, economists 
and natural science specialists regarding the boundaries of 
their professional fields. It has caused a failure to see the 
forest for the trees. We need better coordinated staff work 
to give research perspective. 


Cooperative and Corporate Research 

It is most difficult if not impossible for our land grant 
schools to encompass greater refinement of research for a 
single unit in industry or to encompass research for indus- 
trial utilization of farm products. In fact it is not their place 
to do so. 

It is here that individuals, agricultural corporations or 
cooperatives are going to have to work out funds for re- 
search and expand the depth of secondary research and 
management. Private research foundations and other insti- 
tutions have a place here. 

The research on our farm problems must be undertaken 
on a foundation as wide as the problems themselves. This 
means undertaking both horizontal research within an agri- 
cultural industry as well as within other related segments of 
the industry. Further research must move vertically from 
production and selling through processing, wholesaling and 
retailing of a given commodity. 

This will necessitate places for research in our U. S. 
Department of Agriculture system, in the affiliated land 
grant schools, in the given industry in its aggregate and 
finally private research agencies within the individual in- 
dustry and firm themselves. 


Policy Implications 

It is imperative that the three broad sets of problems 
confronting agriculture and spilling over into non-farm seg- 
ments of agriculture be kept in mind together. I have 
mentioned here only a few suggestions for tackling the 
second set of problems confronting commercial agriculture. 
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The first set of problems have some solutions set forth 
for them in the better-farming, better-living program being 
advanced by the extension service. 

The third set of problems possibly have some solutions 
getting under way through the President’s Committee on 
Rural Development. 

Solutions to these problems suggest that our farm policy 
of the future will be broadened and closely linked with our 
non-farm segment of agriculture and our suburban neigh- 
bors. All should broaden into a policy of area planning in 
the future with goals something like these: 

1 Elimination of encroachment of individual freedom. 


2 Increase efficiency. 
3 Enable higher percentage of Americans to raise their 
own standard of living. 


4 Provide minimum discomfitures from population 
shift. 


Conclusion 

In the future the status of America’s commercial farmer 
fitting into the overall picture will depend on what the 
farmer does for himself. If he fits himself well into the pic- 
ture he can contribute much to a better utilization of our 
country’s human resources that are a part of our heritage 
and to a more satisfying and pleasant standard of living 
for himself as well as his neighbors. 


. . . Intense Rainfall 
(Continued from page 707) 
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. .- Combine Performance 
(Continued from page 702) 


7 For harvesting barley under warm, dry, weather con- 
ditions, the cylinder-concave clearance should be relatively 
small (% in.) and the cylinder peripheral speed should be 
rciatively high (5000 to 5500 fpm). However, the cylinder 
speed should not be high enough to cause objectionable 
damage to the seed. 

8 Where walker losses tend to be high and threshing 
is not difficult, total seed losses will be minimized by having 
the concave grate open as much as possible so that maximum 
seed separation is obtained at this point. 

9 Shoe free-seed losses increase rapidly if the amount 
of wind from the fan is either too low or too high. As the 
wind is increased there is a substantial and undesirable in- 
crease in the amount of free seed recirculated in the tailings. 

10 At a given feed rate, the percentage shoe free-seed 
loss increases rapidly if the seed/straw ratio increases. 
Walker losses are not greatly affected by changes in the 
seed /straw ratio. 
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Message to Students 


Pi tnsglalmea all agricultural engineering students. Com- 
ing soon is the Winter Meeting of the ASAE which 
will be held in Chicago again this year. This is a fine 
opportunity for all agricultural engineering students to 
attend a meeting of our parent society and get a first-hand 
observation of just how a professional society functions. 
Seniors in agricultural engineering would especially have 
much to gain from this meeting as there will be many 
excellent technical sessions to attend and also not over- 
looking the chance to meet men who are in a position to 
hire graduating engineers for their respective companies. 

For this Winter Meeting we will find rooms available 
for us at the Palmer House at the rate of $3.50 per person 
and close by is the YMCA. Also close at hand will be 
eating places with prices in the $1.00 to $1.50 range for 
an adequate meal. 

The date is December 17 to 19 and the place is the 
Palmer House in Chicago. The National ASAE office has 
mailed programs and registration forms to each student 
branch. We hope that you will come and take advantage of 
this excellent opportunity. See you in Chicago. 

Robert L. Mensch, President 
National Student Branch 
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Machine Lays 
Plastic Drain 
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FTER more than three years of research, trial-and-error, 
adjustment and testing, the Caterpillar Tractor Co. has 
devised a means of installing a ribbon of plastic material in 
the ground in tubular form for drainage of subsurface water. 
To lay the plastic “tile” a spool of specially perforated 
sheet vinyl plastic is mounted on a subsoiler standard behind 
a tractor and is threaded through the shapers and directional 
changers of the tool. In operation the unit is lowered into the 
ground and installation takes place as the tractor moves across 
the field. It is reported that the directional changes of the 
plastic within the tool proved to be almost insurmountable 
problems during the years of work on the “tile layer.” 

The plastic tube laid by this technique goes into place in 
circular shape, similar to a pipe, and is 3 in. in diameter. This 
differs from earlier low-cost subsurface drainage devices which 
were plastic roofs on mole channels. The development at 
Caterpillar is an outgrowth and refinement of the plastic roof 
on mole channel work which was a cooperative project be- 
tween Cornell University and the Soil and Water Conserva- 
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Perforated plastic assumes its round shape as it leaves tractor-pulled 
tile layer. At left water flows through a section of the plastic drain 
installed 30 in. deep 


tion Research Division of the U.S. Department of Agriculture. 
See February 1958 issue of AGRICULTURAL ENGINEERING. 
Caterpillar technicians assisted and cooperated on the project 
at Cornell and are conducting studies also on the plastic roof 
technique. Several state colleges and U.S. Department of 
Agriculture facilities have cooperated in the new development 
by allowing the use of test plots for studies. 

The material used to form the perforated tubular drain 
comes from flat sheet vinyl plastic, a development of the 
Bakelite Co. The plastic is formed into tubular shape in the 
tile layer tool. It holds its circular shape in the ground by 
(a) soil pressure, (4) metal stapling, (c) heat bonding, 
(d) pressure sensitive plastic tape, or (e) liquid fastening. All 
five methods of maintaining the round shape are said to be 
under further development. 

A means of laying the plastic “tile” on grade is being 
studied. An electronic device for computing grade differen- 
tials and making necessary mechanical adjustments for uneven 
surface conditions is being considered. 


ee 


. . . Fifth Congress 


(Continued from page 691) 


investigated, however, before a decision is 
made—problems relating to facilities, pub- 
lication of papers, tours, translation serv- 
ices, and, most important of all, financing. 
The Belgium hosts for the Fifth Congress 
established a precedent in service, hospi- 
tality, and entertainment that will be 
difficult to equal. 


Visits in England and Germany 

Prior to the Fifth Congress, a delegation 
of U.S. agricultural engineers was privileged 
to visit research facilities in Volkenrode, 
Germany and Silsoe, England, and were 
guests of Massey-Ferguson Limited in 
Coventry. 

The research activities at Volkenrode and 
Silsoe were quite outstanding and an ex- 
tremely high percentage was remarkably 
similar to problems confronting agricul- 
tural engineers in the United States even 
though farming practices and customs are 
often quite different. Many of their research 
techniques were intriguingly different and 
original, and the visitors were impressed 
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with the fundamental approaches used in 
seeking solutions to many complex agricul- 
tural engineering problems. 

Preliminary discussions were held regard- 
ing the possibility of scheduling an ASAE 
tour to several European research and de- 
velopment centers. Perhaps enough mem- 
bers would be interested to make a special 
tour feasible by 1959 or 1960—and expenses 
are not as great as might be expected. This 
possibility will be investigated further. 

Director Cashmore of the National Insti- 
tute of Agricultural Engineering at Silsoe, 
and staff members McLaren, Hebblethwaite, 
Woodforde, Hawkins, Hamblin, Mamby 
and Hoare, as well as President Kostlin of 
the Forschungsanstalt fur Landwirtschaft 
at Volkenrode, and staff members Meyer, 
Kloth, Simons, Frese, Soehne, and Luckner 
were among those hosting the U.S. group. 

An unusual opportunity was afforded ASAE 
representatives touring in England. Massey- 
Ferguson (Great Britain) Limited, through 
the efforts of Mr. Lionel Harper, Managing 
Director, and ASAE member John Cham- 
bers, served as hosts for a dinner and an 
extremely interesting tour of the firm’s 
manufacturing and training facilities. In 
addition to the U.S. delegation, a number of 
British ASAE members, members of the 


Council of the Institution of British Agri- 
cultural Engineers, representatives of the 
Agricultural Engineers Association, Limited, 
and executives of The Standard Motor Com- 
pany, Limited, and Massey-Ferguson 
Limited were present. Rarely does a tour- 
ing group enjoy such an opportunity to meet 
so many of its counterparts in another 
country in so short a period of time. The 
morning program consisted of a tour of the 
automated assembly line of The Standard 
Motor Company plant in Coventry where 
certain M-F tractor components are made. 
During the afternoon the group toured the 
Massey-Ferguson training center for eastern 
hemisphere service personnel. 


First European ASAE Meeting 

The first known European ASAE meeting 
was held between 12:00 and 2:00 p.m., 
Tuesday, September 30, 1958, in Brussels. 
Forty persons from four continents were 
present for the “Get-Acquainted” session. 
President E. G. McKibben addressed the 
group, and each person present introduced 
himself giving name, affiliation, work, and 
other pertinent introductory facts. The 
balance of the meeting was devoted to in- 
formal discussions and lunch. 
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LAWRENCE H. SKROMME 
Nominee for President 


Nominations for elective officers of the 
American Society of Agricultural Engineers 
for 1959-60, have been reported by the nom- 
inating committee, S. S. DeForest (chair- 
man), J. R. Carreker, N. H. Curry, J. Roberts 
and Carlton Zink. Voting will be by letter 
ballot to be mailed to voting members in 
February. Closure of voting will be March 
31. In addition to vacancies to be filled due 
to expiration of terms at the time of the 
Annual Meeting in June 1951, a president- 
elect will be chosen. The president-elect 
will serve on the Council one year before 
his term of office as president and one year 
as past-president. Changes in the coming 
election have been necessary as part of the 
transition in reorganization of the Council 
as provided in amendments to the ASAE 
Constitution which were approved in June 
1958, and reported in the July issue of 
AGRICULTURAL ENGINEERING, page 418. 
Also in agreement with the transition plan, 
the term for councilor will be for two years 
and the president will serve on the Council 
for two years—only one year as past-presi- 
dent. Nominees include president, president- 
elect, councilor and five members of nom- 
inating committee as follows: 


Nominee for President 


Lawrence H. Skromme was born on a 
farm near Roland, Iowa, on August 26, 
1913. He developed an early interest in 
farm activities as an energetic member of 
the 4-H Club and the FFA. While holding 
membership in the former he earned a state 
journalism championship and became a 
scholarship winner in the state fair judging 
contest. He also gained a state farmer 
award as an FFA member. In 1931 he 
graduated from Kelley High School, Kelley, 
Iowa, and received a B.S. degree in agricul- 
tural engineering from Iowa State College 
in 1937, graduating with honors. He was 


Nominees for Vice-President 


E. W. SCHROEDER J. G. SUTTON 


1959 Nominations Announced 
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Liorp W. HurLBuTt 
Nominee for President-Elect 


elected to Alpha Zeta, Tau Beta Pi, and 
Phi Kappa Phi. His scholastic rating also 
earned him selection as a candidate for the 
Rhodes Scholarship to represent lowa State. 

After his graduation from college he 
was employed with the Goodyear Tire and 
Rubber Co. where he remained until 1941, 
working as a draftsman, designer, and a 
test engineer on farm tractor and implement 
tires. He accepted a position with Harry 
Ferguson, Inc. of Detroit, Mich. in 1941 
where he worked as project engineer, later 
earning advancement to assistant chief engi- 
neer of farm tractors and implements. In 
1951 he joined the staff at New Holland 
Machine Co., Division of Sperry Rand 
Corp., New Holland, Pa. where he presently 
holds the position of chief engineer of 
design and development of grassland farm- 
ing equipment. 

Mr. Skromme has been an active member 
of ASAE serving as national chairman of 
the ASAE Council of Student Branches, 
chairman of the Committee on Student 
Branches, member of Power and Machinery 
Division Steering Committee, chairman of 
the Committee on Technical Paper Awards, 
as vice-president and Council member of 
ASAE from 1952 to 1955, and as a Nom- 
inating Committee member of the North 
Atlantic Section. Along with his ASAE 
affiliation he holds membership in the 
American Society for Engineering Educa- 
tion, Farm Equipment Institute Engineering 
Advisory Committee, the Society of Auto- 
motive Engineers, Conestoga Valley Asso- 
ciation, and the American Ordnance Asso- 
ciation. He is also an active member of 
the Methodist Church. 

Although Mr. Skromme owns a 280-acre 
farm in Buchanan County, Iowa, he is liv- 
ing on a small farm at 2150 Landis Valley 
Road, Lancaster, Pa., which he shares with 
his wife, the former Margaret E. Gleason, 
an Iowa State graduate in home economics, 
and their three daughters Cherlyn Sue, 15, 
Inga Jean, 14, and Karen Ann, 10. Along 
with his gardening hobby he collects 
antiques and early tools. 


Nominee for President-Elect 


Lloyd W. Hurlbut was born in Sylvan 
Grove, Kans., February 28, 1909. He re- 
ceived a B.S. degree in agricultural engi- 
neering from Kansas State College in 1932 
and an M.S. degree from the University of 
Nebraska in 1934. He was employed in the 
agricultural engineering department at the 
University of Nebraska before beginning a 
term of service with the U.S. Navy from 
1943 to 1945 as underwater sound detection 
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officer. He joined the agricultural engineer- 
ing staff at Purdue University after return- 
ing from service with the Navy. In 1947 he 
accepted the position of chairman of the 
agricultural engineering department, Uni- 
versity of Nebraska, and still holds this 
position. 

Mr. Kurlbut currently is serving as vice- 
president of ASAE and has served on the 
Educational and Research Division as chair- 
man; as secretary, vice-chairman and chair- 
man of the Mid-Central Section; as member 
on the National Joint Committee on Fer- 
tilizer Application, and the Power and 
Machinery Division Committee on Fertilizer 
Application; as chairman of the Motion 
Picture Production Committee; and as 
member of the Inspection Committee, Re- 
gion 7, accrediting program, and Engineers 
Council for Professional Development. 

He is also author or co-author of Journal 
articles dealing with comparative tests witl 
rubber tires and steel wheels on farm trac- 
tors, equipment for mulch farming, harvest- 
ing and conditioning grain for storage, ex- 
perimental harvester for castor seed, and 
combining corn. 

Professional and scientific organizations 
in which he has membership include Sigma 
Tau, Sigma Xi, Gamma Sigma Delta, Steel 
Ring, American Society of Engineering Edu- 
cation, Nebraska Engineering Society, Lin- 
coln Engineers Club, Nebraska Board of 
Tractor Test Engineers, and he is a reg- 
istered professional engineer in Nebraska. 


Nominees for Vice-President 


E. W. Schroeder was born in Fort At- 
kinson, Wis., in 1908, and did his under- 
graduate work in agricultural engineering 
at the University of Wisconsin by first 
obtaining a degree in agriculture in 1932 
and an additional degree in mechanical en- 
gineering the following year. In 1942 he 
earned an M.S. degree in agricultural engi- 
neering from Pennsylvania State University. 

From 1933 to 1936 he was employed 
with the U.S. Forestry and Soil Conserva- 
tion Service in Wisconsin as junior and 
project engineer. In 1936 he accepted a 
position with the Pennsylvania State Uni- 
versity as instructor in agricultural engineer- 
ing. He remained in this position until 
1946 when he accepted employment as head 
of farm machinery research with the T.V.A. 

(Continued on page 717) 


Nominees for Councilor 
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ey-i ASAE MEMBERS 


J. P. Schaenzer has been advanced to 
head up the technology department of the 
USDA Graduate School, Washington, D. C. 
Formerly he was chairman of the engineer- 
ing division, which, with the divisions of 
surveying and mapping, fine and applied 
arts, and photography, make up the tech- 
nology department. There are nine de- 
partments in the Graduate School and the 
chairmen of these and the director comprise 
the Graduate School Council. Enrollment 
for the 1957-58 year was 5900 students. 

The Graduate School, through the 
technology department, offers to Federal 
employees courses designed to add to the 
technical, professional and administrative 
background of engineers. Many courses of- 
fered provide training in the latest tech- 
niques that colleges and technical institu- 
tions often cannot provide. 


H. L. CLEVENGER 


J. P. SCHAENZER 


H. L. Clevenger has accepted an appoint- 
ment as sales manager for Form-Crete prod- 
ucts for the Florida Division of Food 
Machinery and Chemical Corp. He will 
make his headquarters in Lakeland, Florida. 
His territory will cover all the states east of 
the Rocky Mountains. Prior to this assign- 
ment he served as assistant to the general 
sales manager. 

Mr. Clevenger is a graduate of the 
University of Texas with a B.S. degree in 
mechanical engineering. He joined Food 
Machinery Corp. in 1951 serving in various 
capacities as project engineer and sales engi- 
neer before assignment to the Form-Crete 
department. 


NECROLOGY 
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H. A. ARNOLD N. H. Ric, Jr. 


Harold A. Arnold, associate agricultural 
engineer at the University of Tennessee, 
died October 5, 1958. 

Mr. Arnold was born on a farm near 
Kiel, Wisconsin, March 5, 1898. In addi- 
tion to a B.S. degree and an M.S. degree 
received at the University of Wisconsin and 
Iowa State College, respectively, he com- 
pleted a 3-year course at River Falls Normal 
School in Wisconsin. He was employed for 
short periods by the International Harvester 
Co., the J. I. Case Co., the A. O. Smith 
Corp., and the Milwaukee Press and Ma- 
chine Co. Before receiving his B.S. degree 
he taught science and mechanical arts in 
high school for four years in Wisconsin and 
for three years in Kansas. He first came 
to Tennessee in 1927, and was one of the 
first teachers of agricultural engineering at 
the University of Tennessee. 

Beginning in 1933, Mr. Arnold worked 
with T.V.A. on contour cultivation of hill- 
sides and on the development of lespedeza 
seed harvesters and small grain threshing 
machines. In 1938 he was employed by the 
University of Tennessee in the agricultural 
engineering department, where he concen- 
trated on solving problems of harvesting, 
storing, and feeding hay and silage. He 
was one of the first agricultural engineers 
to start work on modern techniques of man- 
aging and handling hay and silage and be- 
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came a national authority in this field. One 
of his most important contributions was 
the development of a hose pump for han- 
dling silage preservatives that later proved 
popular over the country for metering and 
distributing liquid fertilizers. He also de- 
veloped a castor bean sheller. 

He was listed in “American Men of 
Science” and was a registered professional 
engineer. He joined ASAE in 1927. 

He is survived by his wife and two sons. 


Nathan H. Rich, Jr., professor of agri- 
cultural engineering at the University of 
Maine, died at the age of 42 on September 
27, 1958 after a short illness due to a kid- 
ney infection. 

Born at Charleston, Maine, July 16, 1916, 
he received a B. S. degree in mechanical 
engineering from the University of Maine 
in 1940. He joined the staff as an instructor 
in mechanical engineering in 1941 after 
one year in the engineering department of 
Farrel Foundry and Machine Co., Water- 
bury, Conn. In 1944 he was given a leave 
of absence to join the staff at the Thayer 
School of Engineering of Dartmouth Col- 
lege to aid in the Navy V-12 program 
there. He rejoined the staff in 1945 as an 
assistant professor in charge of agricultural 
engineering teaching in what was then the 
department of agronomy and agricultural 
engineering. During a sabbatical leave in 
1952-1953 he was awarded an M.S. degree 
in agricultural engineering from Michigan 
State University for work on bunker silos. 

His teaching activities have been in the 
field of farm power and rural electrification. 
Research under his direction consisted of 
forage handling work which resulted in 
designs and plans for uniform silage un- 
loading devices and mechanical drying of 
dry shell beans. He carried on a testing 
program on electric fence controllers as re- 
quired by Maine law under the department 
of Industrial Cooperation. 

Under his direction the Maine Student 
Branch of ASAE won two consecutive 
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8. E. DowLIne W. P. ANNABLE 


S. E. Dowling has resigned his position 
as assistant agricultural engineer for the 
Florida Agricultural Extension Service to 
accept a position as Swutheastern District 
sales manager for Rainy Sprinkler Sales, 
Peoria, IJ. Mr. Dowling will maintain his 
office in Gainesville, Florida, and will be 
assigned to six southeastern states. He will 
continue to serve as secretary of the Florida 
Section of ASAE. 


William P. Annable has been appointed 
instructor of agricultural engineering in the 
farmstead engineering program at the Uni- 
versity of Massachusetts. He is a 1955 
graduate of the University of New Hamp- 
shire. After graduation he worked with 
the SCS in New York and has recently com- 
pleted his military service. He plans to 
work toward an M.S. degree while serving 
on the staff at the University of Massa- 
chusetts. 


E. S. Bell who has been with the Gen- 
eral Electric Company for the past three 
years has accepted the position of associate 
professor in the agricultural engineering 
department of the Virginia Polytechnic In- 
stitute. Mr. Bell is a 1954 graduate of VPI, 


(1956 and 1957) Group B Farm Equip- 
ment Institute trophies. 

He was advisor to Phi Eta Kappa and a 
member of Sigma Pi Sigma Physic Honorary 
Society, the Masonic Lodge, ASEE, AAUP 
and the Methodist Church in Orono. 

He is survived by his wife and three 
children. In expression of their esteem and 
sympathy, a number of his friends have 
established through the agricultural engi- 
neering department a fund for the college 
education of his children. 


Frank W. Bauling died of a heart attack 
on the campus of the University of Illinois 
on August 15, 1958. He was one of the 
outstanding students to yraduate in agri- 
cultural engineering at the University of 
Illinois, receiving a B.S. degree in June 
1957. While in school he received class 
honors, college honors, and upon gradua- 
tion received University honors for his high 
scholastic standing. In 1957 he was 
awarded one of the ASAE Student Honor 
Awards by his fellow members of the IIli- 
nois ASAE Student Branch. He had been 
active in Student Branch activities, serving 
as scribe, president and chairman of a num- 
ber of special committees. He was elected 
to Phi Eta Sigma, Tau Beta Pi and Phi 
Kappa Phi honoraries. 

Mr. Bauling was born August 16, 1935 
in Beloit, Wis. At the time of his death he 
was working on an M.S. degree, majoring 
in farm structures, and was employed as a 
half-time assistant in the department of 
agricultural engineering. He planned to 
continue work for his Ph.D. degree. 
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receiving an M.S. degree from the same 
institution the following year. In his new 
assignment he will do research in electrical 
power and processing and will be working 
on peanut curing and apple processing 
projects. 


William Boss, 89, former head of the 
agricultural engineering department, Uni- 
versity of Minnesota, and charter member 
and past-president of ASAE, received the 
university's Outstanding Achievement 
Award Monday evening, October 27. Mr. 
Boss, who retired from the university in 
1938, was an early leader in research and 
instruction on farm mechanization. The 
award was presented at the regular meeting 
of the Minnesota Section of ASAE by A. J. 
Olson, a Renville member of the university's 
Board of Regents. 

Except for nine years before and during 
World War I, Mr. Boss was connected with 
the university from the time he enrolled as 
a student in the School of Agriculture in 
1890 until his retirement. In 1909 he de- 
signed the building in which the depart- 
ment of agricultural engineering is housed. 
He was head of the department during his 
last 20 years at the university. 

Forty years ago Mr. Boss developed the 
Specialty Manufacturing Co., St. Paul, and 
is now chairman of the company’s Board of 
Directors. 

In 1906 he wrote an instruction book for 
threshermen. He is also co-author of the 
text on “Mechanical Training,” published 
in 1931. 

Jamestown College, N. Dak., awarded 
him an honorary B.Sc. degree in 1956 and 
in 1957 he received an honorary D.Sc. de- 
gree from Macalester College, St. Paul, 
Minn 


Richard E. Schleusener has been ap- 
pointed assistant research engineer and 
assistant professor in the College of Engi- 
neering, Colorado State University, where 
he received a Ph.D. degree in irrigation 
engineering in June. He was formerly on 
the agricultural engineering staff at Kansas 
State College. His current research is in hy- 
drology and meteorology and is teaching 
agricultural engineering courses on drainage 
and irrigation. He received a B.S. degree 
in agricultural engineering at the University 
of Nebraska and an M.S. degree in agricul- 
tural engineering at Kansas State College. 


Deane G. Carter retired September 1, 
after 17 years on the staff of the agricul- 
tural engineering department, University of 
Illinois, and more than 43 years of work in 
agricultural engineering. He received a 
B.S. degree in agricultural engineering from 
Iowa State College in 1915. Following 
graduation he joined the staff of the James 
Manufacturing Co. In September 1916, he 
took the first of a number of positions in 
the educational field at lowa State College, 
remaining there until 1919 when he moved 
to North Carolina State College for one 
year. From 1920 to 1922 he operated a farm 
in Minnesota, then he returned to the teach- 
ing field, joining the staff of the agricultural 
engineering department at the University 
of Arkansas where he later became depart- 
ment head. In 1926 he completed the re- 
quirements for an M.S. degree at Iowa State 
College. 

In 1941 he came to the University of Illi- 
nois where he was leader of the Farm 
Structures group until April 1956. At that 
time he joined the staff of the Provost's 
office to become coordinator of the Uni- 
versity’s contract programs with the Inter- 
national Cooperation Administration and 
remained in this post until his retirement. 


The agricultural engineering department at the 
University of Illinois honored three staff mem- 
bers whose retirements became effective Sep- 
tember 1. (Above) Professor and Mrs. Deane 
G. Carter were guests of honor at a garden 
party at the home of Professor and Mrs. Keith 
Hinchcliff July 31. At right (Top and center) 
Frank B. Lanham, head of agricultural engi- 
neering department, presents certificates of 
appreciation to Professors Arthur L. Young and 
Ray I. Shawl. Together Professors Shawl and 
Young had served the university for 75 years. 
(Bottom) Two couples, Professor and Mrs. Ray 
IL. Shawl (Left) and Professor and Mrs. Arthur 
L. Young, (Right) shared the spotlight at a 
special retirement banquet June 4 


During his professional career Mr. Carter 
was vice-president of ASAE, councilor, and 
chairman of the Farm Structures Division. 
He contributed a large number of articles 
to scientific journals and magazines and 
authored a number of experiment station 
bulletins and circulars. He also authored 
or co-authored a number of textbooks. 

Mr. Carter was active in many organiza- 
tions and societies, being a member of Tau 
Beta Pi, Alpha Zeta (High Council), Omi- 
cron Delta Kappa, Gamma Sigma Delta, Phi 
Kappa Phi, Sigma Xi, ISPE and the Lion's 
Club. He is a Life Fellow of ASAE. His 
plans for the future include activity in 
phases of writing, construction, and inter- 
national programs. He and Mrs. Carter have 
moved to Fayetteville, Arkansas where they 
now reside. 


Ray |. Shawl retired September 1, 1958, 
after serving 42 years on the staff of the 
department of agricultural engineering at 
the University of Illinois. He joined the 
department as an assistant in 1916 and ex- 
cept for a brief period of service in the 
Navy during World War I, served continu- 
ously on the staff until his retirement. 

He received a B.S. degree in agriculture 
with specialization in agricultural engineer- 
ing from the University of Illinois in 1915 
and in 1919 earned an M.S. degree also 
from the University of Illinois. He special- 
ized in teaching courses in farm tractors and 
farm machinery for students in agriculture 
and authored a number of articles and 
circulars on these subjects. 

Mr. Shawl has been a member of ASAE 
since 1920. He also has membership in 
Gamma Sigma Delta, Ma-Wan-Da, Phi Mu 
Alpha and Acacia Fraternity. 

He and Mrs. Shawl will continue to make 
their home in Urbana. 


Arthur L. Young retired September 1, 
1958, following 35 years of service to the 
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agricultural engineering department at the 
University of Illinois. In 1912 Mr. Young 
received a B.S. degree from Parson's College 


in Fairfield, lowa. He served in France 
during World War I and remained in Ger- 
many as a Civilian employee of the Army. 
Upon returning from Europe he earned a 
second B.S. degree in mechanical engineer- 
ing from Iowa State College in 1921 and 
an M.S. degree in agricultural engineering 
from the same institution in 1923. During 
the time he was working on his M.S. degree 
he taught mathematics. He joined the staff 
at the University of Illinois in 1923 and 
continued in the university's employ until 
his retirement. He taught a number of the 
service courses for students in agriculture 
and vocational agriculture and conducted 
research in farm power and farm machines. 

In addition to ASAE membership, he is 
afhliated with ASEE, Phi Kappa Phi, Tau 
Beta Pi, and Gamma Sigma Delta. He and 
Mrs. Young will continue to make their 
home in Urbana. 


Ralph C. Hay, professor of agricultural 
engineering at the University of Illinois, 
has taken over the duties of coordinator of 
the University’s contract program with the 
International Cooperation Administration in 
the office of the Provost upon the retirement 


of Deane G. Carter. 


Fred E. Beckett has returned to Loui- 
siana Polytechnic Institute, Ruston, as asso- 
ciate professor of agricultural engineering 
after a leave of absence. He was recently 
graduated with a Ph.D. degree in agricul- 
tural engineering from Oklahoma State 
University. 


Robert V. Thurmond, extension agri- 
cultural engineer, Irrigation, Texas Agricul- 
tural Extension Service, A. & M. College 
of Texas, has accepted a position with the 
Texas Board of Water Engineers. 
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Winter Meeting Details 


The 1958 Winter Meeting of the Ameri- 
can Society of Agricultural Engineers will 
be held this year at the Palmer House Hotel 
in Chicago on Wednesday, Thursday and 
Friday, December 17-19, rather than during 
the first part of the week as has previously 
been the custom. The Palmer House location 
was decided upon because of the possible 
desirability of a down-town hotel where 
eating places and shopping districts a: 
easily accessible and the location is con- 
venient for those traveling by plane and 
train. 

Registration will begin at 2:00 p.m. 
Tuesday, December 16, on the 4th Floor 
Foyer. Advance registration cards and hotel 
reservation forms have been mailed to 
ASAE members. Non-members interested 
in attending the meeting should communi- 
cate with the central office of the Society at 
St. Joseph, Mich., for information on ac- 
commodations and the program of the meet- 
ing sessions. A Cabinet Meeting will be 
held in Exhibition Hall at 7:00 p.m. on 
Tuesday, December 16. The Personnel Serv- 
ice Contact session, scheduled for 4:00 p.m. 
Wednesday, December 17, will meet in pri- 
vate dining room 17. 

Regular sessions for Power and Machin- 
ery, Electric Power and Processing, Farm 
Structures, and Soil and Water Divisions 
will be held all day Wednesday, Thursday 
morning and all day Friday. 


General Session 


The theme of the General Session, to 
take place on Thursday afternoon, Decem- 
ber 18, at 1:30 p.m. will be “Operations Re- 
search.” Three outstanding speakers, par- 
ticularly selected to contribute to the pro- 
gram will include Dr. E. L. Butz, dean of 
agriculture, Purdue University, whose dis- 
cussion will be entitled “Agriculture Today 
—A Synthesis of Techniques’; Dr. L. L. 


Sammett, department of agricultural eco- 
nomics, University of California, Berkeley, 
who will speak on ‘Systems Engineering in 
Agriculture,” and Dr. T. E. Caywood, 
director, Operations Research Group, Cay- 
wood-Schiller Associates, Chicago, Ill., who 
will present “What Operations Research is 
Accomplishing for Industry.” 


Research Seminar 

The ASAE Committee on Research will 
sponsor a seminar at 7:00 p.m. Wednesday, 
December 17, entitled “Approach to a Re- 
search Problem.” The topic, to be on fac- 
tors affecting the approach to a research 
problem, will feature an opening speaker 
who will discuss the nature and complexity 
of the problem, break it down into seg- 
ments, and cite the importance of coop- 
erative industry-public service approach. A 
panel consisting of members of the spon- 
soring ASAE Research Committee will give 
brief commentary and answer questions 
from the floor. Moderators from public 
service and industry will accept questions 
from the floor, direct them to the panel 
members, and offer additional appropriate 
comments. 


Extension Program 

The Extension program will be held 
Wednesday evening, December 17 at 8:00 
p.m., in the Crystal Room. An address on 
techniques and materials for building 
models and exhibits will open the program 
with a demonstration and discussion by 
ASAE blue ribbon winners following. 


Farm Structures Milker 

The Pure Milk Association and the 
American Dairy Association of Illinois will 
again co-sponsor the milk and cheese snacks 
which have become an important phase of 
the Farm Structures Milker which tradi- 
tionally is held on the first afternoon of the 
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The Pure Milk Association and the 
American Dairy Association of Illi- 
nois will again co-sponsor the Farm 
Structures Milker during the Winter 
Meeting of ASAE, Wednesday even- 
ing, December 17. (Above) Milton 
Geuther, state manager of ADA of 
Illinois, O. R. Williams, Indiana 
Farm Bureau Coperative and Don 
Carison, Illinois ADA field repre- 
prepare for milk toast 
during last year’s Milker. (Right) 
Scene from 1957 Milker during Win- 
ter Meeting. (Left) This year Robert 
S. Beeler, staff member of the sales 
service division, Eastman Kodak Co. 
will be guest speaker. 


ASAE MEETINGS CALENDAR 


November 14—Quap Crry Section, Amer- 
ican Legion Hall, Moline, Il. 


November 14— OKLAHOMA SECTION, Ok- 
lahoma State University, Stillwater, Okla. 


December 17-19 — WINTER MEETING, Pal- 
mer House, Chicago, Ill. 


February 2-4 — SOUTHEAST SECTION, Mem- 
phis, Tenn. 


February 13 — MICHIGAN SECTION, Massey- 
Ferguson, Inc., 12601 Southfield Rd., 
Detroit, Mich. 


April 3-4 — Mim-CrenTrAL SEcTION, Hotel 
Robidoux, St. Joseph, Mo. 


April 16-18—FLorma Section, George 
Washington Hotel, West Palm Beach, 
Fla. 


Note: Information on the above meetings, in- 
cluding copies of programs, etc., will be sent 
on request to ASAE, St. Joseph, Mich. 


Winter Meeting. This year’s milker will 
feature a program on planning and use of 
visual aids and will be held in the Wabash 
Parlor of the Palmer House starting at 
4:00 p.m. on Wednesday, December 17. 

Robert S. Beeler, staff member of the sales 
service division of the Eastman Kodak Co. 
will be the speaker. Mr. Beeler has a rich 
experience in mewspaper writing, educa- 
tional radio work and the production and 
use of audiovisual materials with a partic- 
ular slant to the agricultural field. 


Before joining the Eastman Kodak Co., 
Mr. Beeler was associate agricultural exten- 
sion editor and was on the faculty at the 
University of Wisconsin. He also taught 
press photography in the school of jour- 
nalism. He was associated for a number of 
years also with the educational programs 
and editorial work of the colleges of agri- 
culture at the Universities of Illinois and 
Wisconsin. 

Mr. Beeler graduated from the University 
of Missouri with a B.S. degree in agricul- 
tural journalism and received an M.S. de- 
gree at the University of Wisconsin. He 
later was employed as a newspaper re- 
porter and photographer by the Corn Belt 
Farm Dailies in Chicago. 

As has been the custom in previous years, 
the Farm Structures Milker is planned by 
the division steering committee for the 
benefit of the whole Society membership and 
will be open to all divisions. In charge of 
this year’s milker is W. Everett Eakin, 
farm promotion manager of Libbey-Owens- 
Ford Glass Co., assisted by Fred Kesler 
of Rilco Laminated Products, Inc. 
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in Tennessee. In 1947 Mr. Schroeder was 
appointed to the agricultural engineering 
staff of Oklahoma State University where 
he presently heads the department. 


He is author and co-author of several 
articles in the ASAE Journal, Experiment 
Station Bulletins and other articles in the 
area of farm power and machinery and soil 
and water conservation. 

His ASAE activities include: vice-chair- 
man and chairman of the College Division ; 
chairman of the Committee on Graduate 
Instruction in which he organized and 
directed a graduate teaching seminar at the 
1957 Annual Meeting; chairman, secretary 
and vice-chairman of the Southwest Section 
of ASAE; member of Committee on ASAE 
and ASEE relations; vice-chairman of Agri- 
cultural Engineering Division of ASEE; 
and program chairman of ASAE Annual 
Meeting in Houston, Texas. He organized 
the Oklahoma Section of ASAE. Other pro- 
fessional affiliations include president, 
Southern Association of Agricultural Engi- 
neering and Vocational Agricultural Edu- 
cators; engineer on the Board of Directors 
Stillwater Conservancy District; collab- 
orator, USDA Watershed Research, and 
Oklahoma Farm Electric Council, which he 
organized. He has played an important part 
in developing professional recognition of 
agricultural engineering in Oklahoma and 
the Southwest. 


John G. Sutton was born in Gadsden, 
Alabama, and completed high school in the 
state. He graduated in 1924 from the 
University of California, majoring in irri- 
gation engineering, with a B.S. degree in 
civil engineering. Following graduation he 
entered drainage and irrigation research 
work with the U.S. Department of Agri- 
culture in 1925. His field assignments in 
this work were in Missouri, Louisiana and 
Illinois. From 1935 to 1939 he was in 
charge of operations of a maximum of 36 
CCC drainage camps located in six mid- 
western states. In this assignment he served 
in the capacity of district engineer for the 
Bureau of Agricultural Engineering. 

Since 1939 he has been with the Soil 
Conservation Service in Washington, D.C., 
and has had substantially the same assign- 
ment on drainage engineering operations 
since then. His present work is as staff 
specialist, drainage engineering, engineer- 
ing division, Soil Conservation Service. He 
is author of numerous bulletins and articles 
on various phases of drainage. 
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He joined ASAE in 1927 and served as 
vice-chairman of the soil and water division 
in 1956 and chairman in 1957. He was 
chairman of the drainage group for several 
years prior to 1955. He has held numerous 
assignments as member and chairman of 
drainage committees since 1935. 

In addition to his membership in ASAE, 
he holds membership in the American 
Society of Civil Engineers, American So- 
ciety of Testing Materials, Soil Conserva- 
tion Society, was elected to Sigma Xi, and 
is a registered professional engineer in the 
District of Columbia. He was elected to 
Who's Who in Engineering. 


Nominees for Councilor 


A. W. Cooper was born in Fairfield, 
Ala., in 1918. He received both a B.S. de- 
gree and an MS. degree in 1939 and 1941 
respectively from Alabama Polytechnic In- 
stitute. 

Following graduation in 1939 he accepted 
a position as instructor in the agricultural 
engineering department at Alabama Poly- 
technic Institute where he received subse- 
quent advancement to associate professor. 
He remained on the staff until 1945. In 
1946 after a tour of duty in the U.S. Navy 
he was placed in charge of farm electrifica- 
tion research, agricultural engineering de- 
partment, Purdue University. 

In 1949 he returned to Auburn, Ala., to 
become project supervisor with the Soil 
Conservation Service Research, USDA, and 
in 1953 was assigned to the post of agri- 
cultural engineer in connection with the 
USDA Tillage Machinery Laboratory Sec- 
tion. In 1954 he attended Michigan State 
University where he earned a Ph.D. degree 
and in 1956 he returned to Auburn to be- 
come assistant director of the National 
Tillage Machinery Laboratory. In February 
of 1958 he was named director. 

Dr. Cooper has been a member of ASAE 
since 1939, serving as chairman and vice- 
chairman of the Alabama Section; vice- 
chairman of the Committee on Soil Com- 
paction; a member of the Committee on 
Mulch Tillage; a member of the Committee 
on Technical Data; vice-chairman of the 
Southeast Section; and a member of the 
ASAE Inspection Committee, Accrediting 
Program, Engineers Council for Profes- 
sional Development. He received an ASAE 
Journal paper award in 1958 and was listed 
in Who's Who in the Midwest in 1948 and 
in Who's Who in the South and South- 
west in 1956. He is a registered profes- 
sional engineer in Alabama. 


C. Glenn E. Downing was born May 
1914 in Sceptre, Saskatchewan. In 1940 he 
graduated with a B.S. degree in agricultural 
engineering from the University of Sas- 


PART NAME: Tiller Tine 
USED ON: Rotary Tiller 
WEIGHT: .95+ 
MATERIAL: C-1050 Stee! 
HEAT TREATMENT: Quench and temper 


katchewan. He held a position with the 
Experimental Farm at Swift Current, Sas- 
katchewan while still in college and con- 
tinued in their employ until 1942 in power 
and machinery testing and experimental 
work. One year was spent on irrigation 
ditch construction and maintenance with the 
Eastern Irrigation District at Brooks, Alta. 

He served in the Royal Canadian Elec- 
trical and Mechanical Corps in Canada 
while in the Canadian Armed Service from 
1942 to 1945, and after his return accepted 
an appointment to head the agricultural en- 
gineering department at the Ontario Agri- 
cultural College. During the time of his 
employment in this capacity he received a 
leave-of-absence to earn an M.S. degree 
from Iowa State College. 

Mr. Downing has authored a number of 
papers on agricultural engineering and was 
an ASAE award winner in 1951. He is a 
past-chairman of the North Atlantic Section 
of ASAE, has been on the Animal Shelter 
Ventilation Committee, and has served as 
chairman of the ASAE Education and Re- 
search Division. He is presently agricul- 
tural engineer representative on the Ontario 
Conservation Council and for a number of 
years has been chairman, eastern division, 
of the National Committee on Agricultural 
Engineering in Canada. 

Mr. Downing was instrumental in the de- 
velopment of the Canadian Farm Building 
Plan Service and has been active in the 
direction and supervision of its develop- 
ment. In 1957 he accepted an assignment 
with the F.A.O. of the United Nations in 
Chile, South America, to advise on the de- 
velopment of an agricultural engineering 
service and program with the Ministry 
of Agriculture and a university in Chile. 

A member of ASAE since 1941, Mr. 
Downing also has membership in the Engi- 
neering Institute of Canada, Agricultural 
Institute of Canada, American Society for 
Engineering Education, and is a registered 
professional engineer in the Province of 
Ontario. He has been elected to Gamma 
Sigma Delta and Phi Kappa Phi. 


Nominees for 
Nominating Committee 


Education and Research Division 

J. B. Rodgers, head, agricultural engi- 
neering department, Oregon State College 
and agricultural engineer in charge of the 
Oregon Agricultural Experiment Station. 
He is a registered professional engineer in 
the state of Oregon and a member of Sigma 
Xi, secretary and project director of the 
Agricultural Engineering Research Founda- 
tion, and chairman of the Pacific Northwest 
Section of ASAE. (Continued on page 718) 
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Minimum soil resistance, toughness balanced accurately with hardness and a self-sharpening 
edge were some of the specifications our agricultural forgings engineers were requested to 
follow in the production of this rotary tiller tine. These requirements were met so exactly that 
thousands of these tiller tines will be produced this year. Why not let the experienced agri- 
cultural forgings engineers of Pittsburgh Forgings Company do the same outstanding job 


with your parts? 
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. . . Nominees 
(Continued from page 717) 


G. E. Spencer, head, agricultural engi- 
neering department, Purdue University. His 
activities in ASAE include, chairman, Edu- 
cation and Research Division of ASAE, 
member of the ASAE Meetings Committee, 
and official ASAE representative to the 
American Society for Engineering Education 
(member of ASEE General Council). He 
is a registered professional engineer in 
Indiana. 


Electric Power and Processing 
Division 
Ross Mauney, manager, rural sales and 
development, Arkansas Power and Light 


Co. He has served ASAE as chairman of 
the Electric Power and Processing Division, 
chairman of the Southwest Section, and for 
a number of years on the Steering Com- 
mittee of the Electric Power and Processing 
Division. 

Nolan Mitchell, vice-president and di- 
rector of sales, Aerovent Fan and Equip- 
ment Inc., Lansing, Mich. He has served 
on the following committees of ASAE: 
Steering Committee of the Electric Power 
and Proccssing Division, Committee on 
Animal Sheiter Ventilation, Committee on 
Crop Drying C~wipment, Committee on 
Agricultural Processing, Committee to De- 
velop Uniform Terminology for Crop Dry- 
ing, and chairman and vice-chairman of the 
Michigan Section. 


30 “HORSES with a high 


LUGGING FACTOR 


The Model VH4 
WISCONSIN heavy-duty 
Air Cooled ENGINE 


It’s “heavy-duty” in fact as 
well as in name. It’s built for 
rugged field service under 
your conditions, no matter 
how tough they may be. 


One of the outstanding char- 
acteristics of this engine is its 
bulldog Luccine Factor... 
the ability to hang on and 
keep your equipment going 
under suddenly increased 
loads that would most likely 


HORSE POWER 


ZONE OF 
TOP PERFORMANCE 


TORQUE- INCH LBS. 


MODEL VH4 POWER CURVE 


stall other engines of comparable piston displacement. 


With a 107.7 cu. in. piston displacement the V-type 4-cylinder 
Model VH4D “Wisconsin” delivers 30 hp. at 2800 rpm. with a 
torque of 675 inch-lbs. Working against peak loads, this engine 
will keep on slugging away against an rpm. slowdown from 
2800 to 1700 rpm., reaching maximum torque at this low speed. 


In terms of power service to the user, this simply means that 
your Wisconsin Engine is designed to provide dependable load- 
holding power at low engine speeds. This, in turn, means fewer 
shutdowns, less wear and tear, more usable power and more 
versatile performance for your dollar investment. 


The high LUGGING FACTOR is one of the basic characteristics 
that makes Wisconsin Engines worth more . . . one of the reasons 
why it pays to specify ““WISCONSIN” for your equipment, 


eorey day oc RPOI 
id's Larggst Builders of Heavy-Duty Air-C 
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Farm Structures Division 
Merle L. Esmay, professor and graduate 
advisor for the agricultural engineering 
department, Michigan State University. Re- 
cent activities in the Society include the 
completion of a term as chairman of the 
Farm Structures Division, preceded by a 
term as chairman of the Farm Structures 
Steering Committee. He has served as vice- 

chairman of the Michigan Section. 


R. E. Stewart, professor of agricultural 
engineering, University of Missouri. He 
has been a member of ASAE since 1948, 
serving as treasurer of the Mid-Central 
Section, a member of the joint ASAE- 
ASHAE Technical Advisory Committee on 
Plant and Animal Industry, and a member 
of ASAE Research Committee. He is pres- 
ently vice-chairman of the ASAE Research 
Committee. 


Power and Machinery Division 

C. S. Morrison, manager, Product De- 
velopment Department, Deere and Co. Re- 
cent activities in ASAE include serving as 
chairman of the Quad-City Section and 
chairman of the Power and Machinery Divi- 
sion. He has served also as member of 
the Committee on Research and E.C.P.D. 
Inspection. 


R. R. Poynor, general supervisor, Farm 
Practice Research Section, Farm Equipment 
Product Planning Group, International Har- 
vester Co. Activities in ASAE have been, 
chairman of the Soil and Water Division, 
a member of the Soil and Water Division 
Steering Committee. Recent committee 
assignments include membership on the 
Committee on Research, Graduate Instruc- 
tion, E.C.P.D. Inspection, and Soil Com- 
paction. 


Soil and Water Division 

R. K. Frevert, director, Arizona Agri- 
cultural Experiment Station and professor 
of agricultural engineering, University of 
Arizona. Since becoming a member in 1938 
he has served on several ASAE committees 
including the Committee on Depth and 
Spacing of Tile Drains, E.C.P.D. Inspec- 
tion, and as Councilor on the Council of 
ASAE. 


A. J. Wojta, associate professor of agri- 
cultural engineering and soils, soils depart- 
ment, and extension specialist in soil and 
water, University of Wisconsin. ASAE ac- 
tivities include chairman and vice-chairman 
of the Soil and Water Division, member 
and past-chairman of the division’s Steer- 
ing Committee, and chairman of Surface 
Drainage Committee. 


Correction 


In error the listing on page 579, Septem- 
ber issue, in the Materials Handling Prod- 
uct Directory number 37, representing 
E. W. Buschman Co., was placed under 
bucket conveyors. It should be listed, in- 
stead, under belt conveyors. 

To avoid any misunderstanding concern- 
ing the research activities in feed handling 
at the University of Minnesota, page 582, 
September issue, it is reported that R. Lar- 
son is in charge of the Minnesota work, 
while John W. Rockey, Beltsville, Md., is 
in charge of the work done in the threé¢ 
states mentioned. It was also pointed out 
that the work in California has been ex- 
tended beyond the 20 farms, as stated. They 
began with 22 farms in 1953 and have 
added many more with dairy studies 
continuing. 
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Armco Steel Buildings... 


A Better Way to Build 
For Every Farm Building Need 


For every farm building need there’s an Armco 
Steel Building. And farmers who own these du- 
rable, good-looking buildings are finding out why 
they are a better way to build. Heavy-gage steel 
wall panels (as much as twice as thick as ordinary 
steel covering), are one reason. Extra steel means 
extra ruggedness, added durability. Want more de- 
tails about their advantages and specifications? 


WRITE For THE NEw ARMCO FARM BUILDING 
CaTALoGc. Armco Drainage & Metal Products, Inc., 
6118 Curtis Street, Middletown, Ohio. 


Subsidiary of ARMCO STEEL CORPORATION 


OTHER SUBSIDIARIES AND DIVISIONS: Armco Division * Sheffield Division + The National Supply Company 
The Armco International Corporation + Union Wire Rope Corporation + Southwest Steel Products 
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Write for 
Bulletin No. 3 
listing all 
sizes and 
prices. 


ACME CHAIN | 


NOW OFFERS 
LARGEST SELECTION OF 
FINISHED BORE SPROCKETS 


433 Different Bores 


OFF THE SHELF SERVICE 


| 


9 Sizes 


Immediate dgliggry from factory or distribie 
tor stocks 


@ A terrific saving in@iMe and mgney — reduces 


down time — reduces malathfance q 
. . oe 
creases life of drives 


ACME finished sprockets are stocked in single 
widths from 4” to 1” pitch inclusive. 99 Sprocket 
tooth sizes with more than 433 different bores pro- 
vide a wide selection range. 

All finished bores are completely machined. 
Bores are accurately finished and are concentric 
to sprocket pitch and bottom diameters within 
A.S.A. standards. 

Acme also carries a complete line of sprockets 
such as Grip-Master and Stock Sprockets. 


CALL your local Acme Distributor, or 
Write Acme Chain Corporation 
Holyoke, Mass., Dept. 9-N 


“a 
: _ HOLYOKE 
Gs MASSACHUSETTS 


ee Sea 


COMPLETE LINE OF ROLLER CHAINS AND SPROCKETS * DOUBLE PITCH CON- 
VEYOR CHAINS * STAINLESS STEEL CHAINS * CABLE CHAINS © FLEXIBLE 


COUPLINGS 
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¢ STANDARD AND SPECIAL ATTACHMENTS 


PERSONNEL SERVICE 
BULLETIN 


Nortz: In this bulletin, the following listings 
current and previously reported are not repeated 
in detail; for further information see the issue 
of AGRICULTURAL ENGINEERING indicated. ‘‘Agri- 
cultural Engineer’’ as used in these listings is 
not intendcd to imply any specific level of pro- 
ficiency or registration as a professional engi- 
neer. Items published herein are summaries of 
mimeographed listings carried in the Personnel 
Service, copies of which will be furnished on 
request. To be listed in this Bulletin, request 
form for Personnel Service listing. 


Positions OPEN—-MAY—O-129-814, 147-815, 
69-817, 154-820, 159-822. JUNE—O-189-823, 
194-824, 199-825, 200-826. JULY—0O-256-827. 
AUGUST — 0-276-830. SEPTEMBER — 0-308- 
831. OCTOBER—O-321-832. 


Positions WANTED—MAY—-W-25-20, 127-21, 
128-22, 143-23. JUNE—W-175-26, 188-27, 79- 
28, 192-29, 172-30, 205-31. JULY—-W-197-32, 
246-33, 251-35. AUGUST — W-258-38, 236-39, 
260-40, 261-41, 242-42, 271-43, 286-44, 285-45, 
287-46. SEPTEMBER —W-279-47, 297-48, 299- 
49, 248-50. OCTOBER — W-314-52, 315-53, 
322-54. 


NEW POSITIONS OPEN 
CHIEF ENGINEER, heater and farm equip- 
ment division of established manufacturer in 
Midwest to head engineering activities with 
prime responsibility for developing new product 
lines in farm equipment. Age 30-40. BS in 
agricultural or mechanical engineering, with 
experience including responsibility for develop- 
ment of medium to heavy products. Should be 
a team worker able to accept and use ideas 
of others as well as his own. Salary $10,000 

to $15,000, plus bonus. O-327-833 


AGRICULTURAL ENGINEER for assistant 
to chief engineer of leading farm implement 
manufacturer. Must be experienced and proven 
in product design. To design and develop com- 
patible line of farm implements, test new de- 
signs, do research and expansion of company 
product line. A real opportunity for the man 
who is capable and seasoned. Wisconsin loca- 
tion. Salary open. O-330-834 


AGRICULTURAL ENGINEER for product 
development department of established farm 
equipment manufacturer. Work includes calling 
on public service research agencies and re- 
porting on progress of research. Location, 
Midwest. BSAE. Experience in research or 
product development in tarm power and ma- 
chinery field desirable. Interest in product de- 
velopment and usual qualifications for personal 
contact work. Excellent opportunity for well 
qualified man. Salary open. O-331-835 


AGRICULTURAL FIELD PROMOTION REP- 
RESENTATIVES (3) for educational, develop- 
ment, promotion, and technical service work 
in agricultural market for a building material. 
Work involves personal calls on agricultural 
eolleges, extension service, government agen- 
cies, rural lumber dealers, farm building fabri- 
cators and contractors, equipment manufac- 
turers, feed and milling companies, farm co- 
operatives and farmer groups. Territory open 
in Southwest, South Central, and Southeast 
Age 28-40. BSAE, preferably with farm struc- 
tures option. Must be professionally competent. 
Practical experience in agricultural engineering 
with emphasis on farm structures or near re- 
lated field. Must have genuine interest in 
farm structures field and enjoy public and per- 
sonal contact work. Mature approach to solu- 
tion of problems essential. Must expect rea- 
sonable amount of travel. Excellent oppor- 
tunity for qualified men willing to work. Per- 
sonal and professional development recognized. 
Salary open. O-340-836 


AGRICULTURAL ENGINEER (instructor to 
professor rank, according to qualifications) to 
take charge of power and machinery courses 
and research in handling equipment at a north- 
eastern land grant university with a profes- 
sional curriculum. MSAE or BSAE and genuine 
desire to do graduate work. PhD desirable. 
Interest in college teaching and research. Able 
to work well with young and energetic staff 
dedicated to building a strong department. 
Teaching and research experience desirable. 
Excellent opportunity for advancement in one 
of the youngest and fastest growing depart- 
ments in the east, with over 60 professional 
students. Usual Social Security, life and health 
insurance. Outstanding retirement plan. Salary 
open. O-343-837 


DISTRICT SALES MANAGER to handle 
sales of agricultural and light industrial equip- 


ment to retail dealers, for established whole- . 


sale distributor. Location, central Pennsylvania, 
near Altoona. Age 25-45. Agricultural engi- 
neering training. Prefer married man. Whole- 
sale agricultural sales experience desirable. 

(Continued on page 722) 
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R/M Poly-V° Drive Solves Tractor Drive Problem 


V-belts could snap and flat belts could slip in heavy 
going . . . so R/M’s new patented Poly-V Drive was 
installed as a clutch and ground drive on this 
Minneapolis- Moline’s Uni-Tractor. Only Poly-V 
Drive offered the strength and simplicity of flat belts 
plus the high V grip and positive tracking of V-belts. 
Result? R/M Poly-V Drive is now standard on all 
production units! 


Equipment designers and manufacturers in every 
industry call Poly-V the “ideal” belt drive for 
solving difficult drive problems. Here’s why: 


R/M Poly-V Drive Saves Space — A single, endless, 
parallel V-ribbed belt runs on sheaves designed to 
mate precisely with the belt ribs. Higher horsepower 
capacity of this single unit belt permits narrower 
sheaves. Poly-V Drive can deliver up to 50% more 
power in the same space as a conventional multiple 
V-belt drive . . . or equal power in as little as 24 the 
space—with less shaft overhang and less drive weight. 


R/M Poly-V Drive Runs Smoother, Cooler — No 
more sinking of belts in the sheave grooves: Poly-V 
belt speed ratio and belt position remain constant 
from no load to full load for uniform power delivery 
... less wear on belt and sheaves. 


R/M Poly-V Drive Reduces Maintenance Costs — 
Drive dependability and performance is not limited 
to individual V-belt life. Poly-V reduces machine 
downtime and saves costs for belt replacement. And, 
because just two cross sections of Poly-V Belt meet 
every power transmission requirement, costly belt 
and sheave inventories are cut to a new low! Poly-V 
is also oil proof, non spark, and heat resistant. 


R/M engineers who developed Poly-V* Drive are 
prepared to work with you to determine the installa- 
tion that will best solve your present and new drive 
design problems. Contact your R/M representative 
... or write for Poly-V Drive Bulletin #6638. 


*Poly-V is a registered Raybestos-Manhattan trademark. 


RMsz1 


BELTS * HOSE + ROLL COVERINGS + TANK LININGS + INDUSTRIAL RUBBER SPECIALTIES 


MANHATTAN RUBBER DIVISION — PASSAIC, 


RAYBESTOS-MANHATTAN, 


Other R/M products: Abrasive and Diamond Wheels * Brake Blocks and Linings * Clutch Facings * Asbestos Textiles * Mechanical 
Packings * Engineered Plastics * Sintered Metal Products * Industrial Adhesives * Laundry Pads and Covers * Bowling Balls 
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. . . Personnel Service 
(Continued from page 720) 


Travel will involve being away from home one 
or two nights per week. Substantial opportunity 
for advancement. Company is associated with 
(3) other distributors. Managers of all four 
were formerly district sales managers. Salary 
and expenses guaranteed plus 5% commission 
on sales. Territory has averaged $8,000 per 
year for district manager last 5 years. 
O-344-838 


NEW POSITIONS WANTED 

AGRICULTURAL ENGINEER for develop- 
ment, teaching, sales, or management in power 
and machinery, rural electric or product proc- 
essing field with industry or public service. 
Any location. Willing to travel. Married. Age 
35. No disability. MSAE, Michigan State Uni- 
versity. College teaching 2 years. Sales and 
management with large manufacturer of wheel 
and track-type tractors, 7 years. War service 
in European Theatre of Operations. Available 
on reasonable notice. Salary open. W-332-55 


AGRICULTURAL ENGINEER for extension, 
research, sales, service or writing in power and 
machinery field with college, manufacturer, or 
distributor, preferably in Midwest, West, or 
South. Willing to travel. Single. Age 27. No 
disability. BSAE, 1955, Ohio State University. 
Farm background. Summer work experience in 
drafting with farm equipment manufacturer. 
Design engineer with State Agriculture Depart- 
ment. USAF, 34 months commissioned service, 
mostly as pilot. Some maintenance engineering 
experience. Available now. W-324-56 


AGRICULTURAL DEVELOPMENT man for 
extension, teaching, research, product promo- 
tion, and development on manufacturing level 
or in the field, in power and machinery with 
manufacturer, anywhere in USA. Foreign loca- 
tion considered. Married. Age 35. No disabil- 
ity. BSA, 1952, University of Wisconsin. 
Courty agricultural agent, 5 years. Trade asso- 
ciation, one year in agricultural relations, com- 
mittee activities, surveys, and special projects. 
War non-commissioned experience with para- 
troops. Available on reasonable notice. Salary 
$8,000. W-325-57 


Have the Reliable Stamina 
for Rush Harvesting 


This RT type ROCKFORD Spring-Loaded Clutch pro- 
vides 320 foot pounds torque. Cover is balanced to 


RT CLUTCHES 


phate 


Heavy Duty 
Spring Loaded 


Oil or Dry 


Heavy Duty 
Over Center 


.7 oz. inches; driven member to .3 oz. inches. Cushion 


plates furnished with or without dampener. Specially 
designed to dissipate harvest heat and dust. Materials 
all are selected and treated to withstand the most 


severe farm service. 


SEND FOR THIS HANDY BULLETIN 
i Gives dimensions, capacity tables and complete | 
specifications. Suggests typical applications, 


ROCKFORD Clutch Division BORG-WARNER 


1325 Eighteenth Ave., Rockford, Iil., U.S.A. 
Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, Il. 
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Speed 


AGRICULTURAL ENGINEER for design, 
development, research or writing, in farm 
structures or power and machinery with a small 
company. Industry. Any location. Occasional 
travel. Married. Age 24. No disability. BSAE, 
1956, University of Maine. Part-time extension 
work in college, testing tractors and equipment. 
Military experience 6 months, assistant to fa- 
cilities engineer at Army proving grounds. 
Available on reasonable notice. Salary $7,500. 
W-335-58 


SOIL CONSERVATION specialist for develop- 
ment, extension, and research in soil and water 
or crop raising with manufacturer, processor, 
consultant, farming operation, or canning in- 
dustry. Midwest location preferred. Single. No 
disability. BS degree in soil conservation from 
College at Arnhem, Netherlands, 1957. Farm 
employment 12 months. Soil exploration, clas- 
sification and testing 6 months. Military serv- 
ice 22 months, Royal Dutch Air Force. Avail- 
able on two weeks notice. Salary $350 to $400 
per month. W-339-59 


AGRICULTURAL ENGINEER for develop- 
ment, extension, or research in power and ma- 
chinery in public service or with trade associa- 
tion, preferably in Southeast. Married. Age 
23. No disability. BSAE, 1957, from a south- 
ern university. Farm background including 
successful 4-H experience. Completed one-year 
company training program in engineering. 
Available on reasonable notice. Salary $6,000. 
W-318-60 


NEW BULLETINS. 
LEZEN OE ELE RE: 


The following bulletins have been released 
recently. Copies may be obtained by writing to 
author or institution listed with each. 


How to Build a Water Treatment System, 
Rural Electrification 17, by Ralph I. Lipper, 
Thomas H. Lord, and Harold E. Stover. 
Extension Service, Kansas State College, 
Manhattan, Kansas. 


Hog Farrowing Houses and Equipment, 
Circular 780, by E. L. Hansen and Arthur 
J. Muehling. Extension Service in Agricul- 
ture and Home Economics, College of Agri- 
culture, University of Illinois, Urbana, Ill. 


Baled, Wafered, and Pelleted Hay, by 
I. R. Jones, B. F. Magill and R. G. Petersen. 
May 1958. Agricultural Experiment Station, 
Oregon State College, Corvallis. 


An Instrument Designed to Give a Range 
of Seil Compactions for Laboratory and 
Greenhouse Investigations, by George W. 
French and F. W. Snyder. Article 41-22, 
August 1958. Reprinted from the Quar- 
terly Bulletin of the Michigan Agricultural 
Experiment Station. Agricultural Experi- 
ment Station, Michigan State University, 
East Lansing. 


Pressure Creosoted Douglas Fir Timber 
Foundation Piles for Permanent Structures, 
issued by Western Wood Preserving Op- 
erators Association, 1410 S$. W. Morrison 
St., Portland 5, Oregon. 


Bibliography on Electric and Related 
Equipment for Livestock Production and 
Feeding, compiled by Donald R. Mackay. 
ARS 42-22, August, 1958. United States 
Department of Agriculture, Research Serv- 
ice, Washington, D. C. 


Equipment Used by Deciduous Fruit 
Growers in Handling Bulk Boxes, by J. H. 
Levin and H. P. Gaston. ARS 42-20, August 
1958. Fruit and Vegetable Harvest Section, 
Agricultural Engineering Research Division, 
USDA, Agricultural Engineering Depart- 
ment, Michigan State University, East 
Lansing, Mich. 
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If you are not a member of the 
American Society of Agricul- 
tural Engineers and want (1) 
to subscribe* to AGRICULTURAL 
ENGINEERING or (2) to receive 
information about ASAE mem- 
bership—or if you are a mem- 
ber of ASAE and want to 
propose the names of one or 
more prospective members — 
then simply fill out and mail 
the card at the right. 

(*Nore: A subscription to AGrIcUL- 


TURAL ENGINEERING is included in the 
annual dues of each ASAE member.) 


LET US 
KNOW 
YOUR 

WANTS 


Do you want more data or 
other information on products 
or catalogs advertised or 
otherwise featured in this is- 
sue? Then fill out one of the 
two mailing cards at the right 
and drop it in the mail today. 


Our‘Reader Information Serv- 
ice” clerks will see that your 
wants are promptly trans- 
mitted to sources of materials 
requested. 
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CHECK 


I want to receive AGRICULTURAL ENGINEERING regularly. Enter my subscription for 
one year ($5.00 in USA; $5.50 in Canada; $6.00 elsewhere). Payment is enclosed. 


I would like information about membership in the American Society of Agricultural 
Engineers, including an application form. (I understand that a subscription to AGRICUL- 
TURAL ENGINEERING and a copy of AGRICULTURAL ENGINEERS YEARBOOK are included 
in the annual dues of ASAE members.) 

[| I am an ASAE member and suggest that membership information, including applica- 
tion form, be sent to the name and address below. I can supply names of 


prospective members. My name is—..____ __ 


more 


eras 


Position or title =...» >>> >> 


Address ([) Home or [] Business). 


Si icsceincnie Ce | nealnne enter 


Employed by__ 


Use the card below for free data on new products and the 
card above for subscribing to AGRICULTURAL ENGINEERING, 
or for requesting information about membership in the ASAE. 


Kindly have mailed to me, without obligation, more information 
about items in this issue indicated by the numbers circled below: 


NOVEMBER 
1958 
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If you are not a member of the 
American Society of Agricul- 
tural Engineers and want (1) 
to subscribe* to AGRICULTURAL 
ENGINEERING or (2) to receive 
information about ASAE mem- 
bership—or if you are a mem- 
ber of ASAE and want to 
propose the names of one or 
more prospective members — 
then simply fill out and mail 
the card at the left. 


(*Nore: A subscription to AcricuL- 


TURAL ENGINEERING is included in the 
annual dues of each ASAE member.) 
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Do you want more data or 
other information on products 
or catalogs advertised or 
otherwise featured in this is- 
sue? Then fill out one of the 
two mailing cards at the left 
and drop it in the mail today. 


Our“Reader Information Serv- 
ice” clerks will see that your 
wants are promptly trans- 
mitted to sources of materials 
requested. 
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Cross member dividers on 
conveyor sections. 


Leaf spring bolt spacer. 


—_ 


Qs 


Spacers can effect savings in many 
manufacturing and assembly opera- 
tions—from automobiles to pull 
toys, phonographs to corn pickers. 
Furnished to your exact dimensions, 
ready to assemble, they are an 
economical substitute for iron pipe, 
tubing or machined parts; eliminate 


Time, Money, Materials with 
Rolled, Split SPACER TUBES 


FREE design data book on standard and special spacer specifications. Address: 


FEDERAL-MOGUL DIVISION 


FEDERAL-MOGUL-BOWER BEARINGS, INC. 
11081 SHOEMAKER, DETROIT 13, MICHIGAN 


Control rod 
spacers. 


costly cut-off and de-burring ma- 
chine time; save on secondary opera- 
tions such as slots, holes, notches 
and chamfers. In steel, aluminum 
and stainless. Plain or plated. Many 
lengths, diameters and wall thick- 
nesses. Complete engineering 
service. 


PRECISION 


Before and after: 
Two spacers replace 
undercut machined wheel hub 


MANUFAC TU RIN < 


F-M Spacers Save Money in Hundreds of Applications. Spacers shown in Red 
| {I pia ti -— 
; pF Motor mount bolt sleeve spacer. od pe 
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The following is a list of recent applicants for 
membership in the American Society of Agricul- 


tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Aden, Wilburn — Agr. engr., (SCS) USDA. 
(Mail) Rm. 209 Frankland Bldg., Jack- 
son, Tenn. 


Austin, Vincent—Head of dept. of technical 
subjects, 85 Irchester Rd., Wollaston, 
Wellingborough, Northants, England 

Bassett, Lawrence B. — Soil conservationist, 
Navy Dept., District Public Works. 
(Mail) 2005 Sunset Ave., Waukegan, III. 

Bennett, Milton C.—Field engr., J. I. Case 
Co., 700 State St., Racine, Wis. 


Carlson, Axel R.—Ext. agr. engr., Pennsyl- 
vania state Univ., 108 Agricultural En- 
gineering Bldg., University Park, Pa. 

Dekker, Herman £.—Spec. asst. for soil con- 
servation, District Public Works, 12th 
Naval Dist., Navy Dept., 12ND, San 
Bruno, Calif. 

Denton, Robert F., Jr.—Tech. dir., Jamieson 
Laboratories, 2200 Colorado Ave., Santa 
Monica, Calif. 


All Deniston nails 
can be shipped in 
either 50 ib. or 
100 Ib. sturdy 3- 
ply corrugated col- 
or-board cartons 
with hand grips 
for easy handling. 


31 Years of Quality Nails 


THE DENISTON COMPANY 


4876 South Western Avenue e 
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Chicago 9, Illinois 
IN CANADA: EASTERN STEEL PRODUCTS CO., LTD., PRESTON, ONTARIO 
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Deniston’s quality ‘‘Lead-Seal’’ 
metal roofing nail with “Triple- 
Lock”’ is heavily zinc-coated for pro- 
tection against rust. It insures a 
permanent seal through which no 
moisture can penetrate, because 
when the hammer strikes the nail 
(not the lead), the ““bump” and the 
lead are forced through the metal 
sheet, the sheet springs back over 
the ‘“‘bump”’—this solidly locks to- 
gether the nail, lead and sheet. 


Descriptive literature on Deniston 
‘““Lead-Seal” nails will be sent im- 
mediately upon request. 


Doggett, James N.—Des. engr., Food Ma- 
chinery & Chemical Corp. (Mail) 6672 
Wisteria Way, San Jose, Calif. 

Dunkley, Hugh F.—Surveyors aide, Lawrence 
Stowers. (Mail) Main St., Salem, N. H. 

Fitzgerald, Gerald A.—Ext. food engr., Univ. 
of Massachusetts, agr. eng. dept., Am- 
herst, Mass. 

George, Frank G.—Owner, Frank G. George 
Architect, 119 N. 4th St., Palatka, Fla. 
Gharat, Ganesh K. — Lecturer, College of 

Agriculture, Poona, Bombay State, India. 


(Mail) 1321% Anderson Ave., Man- 
hattan, Kans. 
Grossman, Seth $.—Res. engr., International 


Harvester Co., 
Chicago 9, Ill. 

Hagen, Richard D. — Field editor, Wallaces 
Farmer and lowa MHomestead, 1912 
Grand, Des Moines, Iowa 


Hedlund, John D.—Instructor, Univ. of Mas- 
sachusetts, agr. eng. dept., Amherst, Mass. 


Jamieson, Hugh W. — Owner, Jamieson 
Laboratories, 2200 Colorado Ave., Santa 
Monica, Calif. 


Jensen, Niels P.—Physicist, Jamieson Labora- 
tories, 2200 Colorado Ave., Santa Mon- 
ica, Calif. 

Keplinger, Miller M.—Product engr., J. I. 
Case Co., Box 1848, Stockton, Calif. 


Kostrinsky, Mordechai—Dist. engr., dept. of 
soil conservation, Ministry of Agricul- 
ture. (Mail) Hamadia Doar Na Emek 
Beit-Shan, Israel 


Lindberg, Donald D.—Grad. student in agr- 
eng., Univ. of Nebraska. (Mail) 403 S. 
Alst St., Lincoln, Nebr. 


Lull, Poul E. — Field service spec., Indiana 
Farm Bureau Co-op. Assn., Inc. (Mail) 
RR. 7, Lafayette, Ind. 


Mandich, Peter A.—Res. asst., agr. eng. dept., 
Rutgers Univ., The State Univ. of New 
Jersey, New Brunswick, N. J. 

Martinez, Victor A. C.—Farm machy. spec., 
agr. ext. serv., College of Agriculture and 
Mechanic Arts of the Univ. of Puerto 
Rico. (Mail) Box 1226, Mayaguez, 
Puerto Rico. (Mail) Box 1226, Maya- 
guez, Puerto Rico 


Miller, Robert B.—Civil engr., Pacific Div., 
Bureau of Yards and Docks, Dept. of 
the Navy No. 128. (Mail) 111 Kaha St., 
Kailua, Hawaii 


Morris, Ivan—Res. and des., Indiana Farm 
Bureau Co-op. Assn., Inc., Stock Equip- 
ment Plant, Windfall, Ind. 


Nielson, LaVern, Salesman, Warp Bros., 
1100 No. Cicero, Chicago, Ill. 


Regan, William M.—Des. engr., Food Ma- 
chinery and Chemical og (Mail) 53 
College Park, Davis, Cali 

Schmidt, Roy H.—Res. asst., Univ. of Cali- 
fornia. (Mail) 516 E. 9th St., Davis, 
Calif. 

Shearin, Burton—Farm mgr., J. B. Michael 
and Co., Inc. (Mail) Bolivar, Tenn. 


Smith, Erwin L. — Chief engr., Clay Equip- 
ment Corp. (Mail) 503 Walnut St., 
Cedar Falls, Iowa 


Stoltenberg, Norval L. — Special asst., Dis- 
trict Public Works Office, 13th Naval 
District. (Mail) 15304 Interlake Ave., 
Seattle 33, Wash. 


Taiganides, Eliseos P.—Graduate asst., 
eng. dept., 
Iowa 

Terbush, Leo $.—Special asst., District Pub- 
lic Works Office, U. S. Navy Dept. 
(Mail) 3137-B General Meyer Ave., 
New Orleans 14, La. 


(Continued on page 728) 


5225 S. Western Blvd., 


agr. 
Iowa State College, Ames, 
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Several days’ work for two boys! 


Two boys, 17 and 14 years old, erected the 
framework of this factory-engineered steel farm 
building—and it took them just a few days! They 
finished the complete building soon after this 
picture was taken because all they had to do 
was bolt on the roofing and siding manufac- 
tured from USS Galvanized Steel Sheets. 

It was an easy job because all the parts of a 
factory-engineered steel building come preci- 
sion-cut and punched—ready to assemble. For a 
quality building like this the cost is surprisingly 
low because the parts are made on high-volume, 
low-cost factory production lines. 

Buildings like this stand for decades. They 
don’t burn down because they’re steel. Termites 
can’t eat them. The roofing and siding sheets 


Agricultural Extension 

United States Steel Corporation 
Room 2831, 525 William Penn Place 
Pittsburgh 30, Pa. 


© ! would like to receive your free booklet, “Steel Buildings 
for Better Farming.” 


0 “Steel Buildings for Better Farming” 
0) “Barns for Better Dairying” 


Showing Date............. OPisisn js adaa wes 
Preferred Alternate 
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resist corrosion because the steel is protected by 
a heavy coat of zinc. Steel buildings are rugged. 
That’s why they are considered a good insurance 
risk. 

We will be pleased to send you our free book- 
let, “Steel Buildings for Better Farming.” We 
also have available to you for free loan a motion 
picture by the same title, as well as another film 
entitled “Barns for Better Dairying.” Send in 
the coupon for your free copy of the book or to 
request a booking of either film. 


USS is a registered trademark 


Send to: 
IG s Ce Aan ido die i RAI. 05n MkeE Beb we,o-s wed Dee etek 
Td ae Oia in «os Al micia Nin 6 ike Deinsaueisrn et ae ak aha 


+ fl 


United States Steel produces high-quality USS Gaivanized Steel Sheets, Structurals, and other products in Carbon and High Strength Steels which our customers manufacture into 
durable farm buildings. If you would like additional information about these buildings, your request will be forwarded to the manufacturers, and you will hear directl} from them. 
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ADVANTAGES OF 


FLEXIBLE SHAFTII 


For Power Drive and Remote Control 


by C. HoTcHKISss, JR. 
Application Engineer, 


Stow Manufacturing Company 


Flexible shafting has the follow- 
ing advantages over other type 
drives: 


1—It is often the simplest 
method of transmitting 
power between two points 
which are not collinear or 
which have relative motion 


2—eliminates exposed revolv- 
ing parts 


3—does not require accurate 
alignment 


4—easy to install and maintain. 


NOT COLLINEAR — Where it is neces- 
sary to connect two shafts which are 
not collinear, a simple arrangement of 
a single belt or two universal joints 
will often do the job adequately. But, 
in many cases where the path of trans- 
mission is more complicated and would 
require a more expensive arrangement 
of mechanical components, flexible 
shafting provides a simple, low cost, 
efficient drive which is easy to install 
because it does not require accurate 
alignment. See example, figure 1, in 
which a 11/4-inch Stow flexible shaft is 
used to drive the auger on a G.L.F. 
bulk feed truck. 


Flexible shafting also allows the de- 
signer greater freedom in locating 
either the drive or the driven com- 
ponent on a piece of equipment. 


Fig. 1 


RELATIVE MOTION—Where two shafts 
which have relative motion must be 
connected, flexible shafting is often the 
ideal means of transmission. In many 
cases it eliminates a much more com- 
plicated drive which would, neces- 
sarily, include telescopic joints; further, 
it eliminates the danger of exposed 
moving parts. See figure 2, which 
shows a ¥%-inch Stow flexible shaft 
driving an Avery Rake built by the 
Minneapolis Moline Co. 


Other typical applications of this 
type are used on portable power tools 
when motors are too heavy to be 
mounted on the tool—such as portable 
grinders, sanders, paint scrapers, saws 
and tree tappers. And, since flexible 
shafting is not affected by vibration, it 
is an ideal drive for applications where 
a high degree of vibration is involved 
— such as in vibration testing tables 
and concrete vibrators. 

Stow flexible shafts are available: 
for power drive applications in diam- 
eter sizes from Yg inch to 11% inches; 
for remote control applications in di- 
ameter sizes from ¥g inch to 1% inches. 


The 11/4, inch power drive shaft will 
transmit up to 10 HP while the 1% 
inch remote control shaft will transmit 
up to 4000 Ib. in. 


For complete engineering data on 
flexible shafting, including selection 
charts, write for engineering bulle- 
tin 570. 


STOW MANUFACTURING COMPANY 
39 SHEAR STREET * BINGHAMTON, NEW YORK 
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Cotton, by Harry Bates Brown and Jacob 
Osborn Ware. Cloth, 64x9%, x+566 
pages, illustrated and indexed. Published by 
McGraw-Hill Book Co., Inc., 330 West 
42nd St., New York 36, N.Y. $12.00. 

A third edition, the book traces cotton 
from the fieid to its finished product, points 
up its technological importance in the field 
of all textile fibers, and emphasizes its great 
value to the economy of the United States 
and the world. 

It opens with a historical and geographic 
treatment of the subject. Then follows a 
discussion of the cotton plant in various 
relationships—its botanical species, com- 
mercially cultivated varieties, morphology 
and genetics. Next there is a discussion of 
subjects relating to cotton production — 
cotton breeding, diseases, insects, chemistry, 
physiology, climate, soils, fertilizers, cul- 
ture, harvesting, and ginning. This is 
followed by a review of the phases of cotton 
marketing—cotton fiber technology, classing, 
cotton marketing proper, and the cotton 
future exchanges. 


Profile of Farm Mechanization in 
Japan, by Shin Norin Sha. Cloth, 7% x 
1014 inches, 184 pages. Published by Shin- 
Norin-Sha, Ltd., Kanda Nishikicho 2 — 
chome, Chiyodaku, Tokyo, Japan. 

This is a collection of photographs from 
various agricultural areas illustrating agri- 
cultural achievements in Japan, treating cul- 
tivation of the country’s most important 
crops, rice and wheat. Written in Japanese 
with English translation. 


. .. Membership Applicants 


(Continued from page 726) 


West, Thomas E.—Rural rep., Virginia Elec- 
tric and Power Co., Charlottesville, Va. 

Weaver, Marion M. — Civil engr. (SCS) 
USDA. (Mail) R.R. 2, Waterloo, N. Y. 

Whitesell, David F.—Elec. dev. engr., Meri- 
wether Lewis Electric Co-op. (Mail) 134 
Columbia Ave., Centerville, Tenn. 


TRANSFER OF MEMBERSHIP 
Geiger, M. Lynne—Res. engr., Tractor and 
Implement Div., Ford Motor Co. (Mail) 
1746 Bowers, Birmingham, Mich. ( Asso- 
ciate Member to Member) 
Muehling, Arthur J.—Res. assoc., agr. eng. 
dept., Univ. of Illinois, Urbana, Ill. 
(Associate Member to Member) 


STUDENT TRANSFERS 

Adams, John G., Jr.—(Texas Technological 
College) (SCS) USDA, Veterans Bidg., 
Lubbock, Tex. 

Cagle, Wesley J. — (Texas Technological 
College). (Mail) R.R. 1, Plainview, Tex. 

Moody, Wendell B. — (Texas Technological 
College) (SCS) USDA, Big Spring Tex. 

Ochs, Richard t.—( Texas Technological Col- 
lege). (Mail) c/o Fred W. Rabe, P.O. 
Box 2727, Dallas 21, Texas 

Van Buskirk, Daniel — (Purdue Univ.). 
(Mail) Pedamar Farm, Roann, Ind. 

Wait, John C. — (Univ. of Arkansas) Agr. 
engr., (SCS) USDA. (Mail) 2612 Anita 
Dr., Garland, Tex. 
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When a farmer buys a spreader 


He looks at a lot of spreaders. He may try a lot of spreaders. He talks a lot about 
spreaders. 


But on the day he buys, it’s likely to be a New IpEa. 


He looks at a lot of spreaders and finds that a New Ipea looks huskier, looks rug- 
ged, looks more like it was built to last. 


He tries a lot of spreaders and finds that a New Ipea shreds the manure finer, 
spreads it wider and more evenly. 


He talks a lot about spreaders — maybe with neighbors on both sides and across 
the road. They’re almost certain to agree: a NEw IDEA spreader is the best there is. 


So the big day comes, and he buys a New Ipea. On that day, he’s the proudest 
farmer in the county. He has mighty good reason to be, too. 


Write for free illustrated literature on the full line of New IEA spreaders. 
Remember, more farmers use New IDEA spreaders than any other make. 


NEw [pEaA FARM EQUIPMENT CO. DIVISION Mweo DISTRIBUTING CORP., Coldwater, Ohio 
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__— OUTSTANDING 
BOOKS 


from 


SMe GRAW-HILL 


NATURAL RESOURCES 


Edited by MARTIN R. HUBERTY and WARREN lL. 
FLOCK, University of California, Los Angeles. Ready 
in Spring. 


Provides a firm foundation of knowledge concerning our 
renewable and non-renewable resources, and seeks to 
promote constructive thought and action. The basic 
resources of solar radiation, air, water, soil, space, plant 
and animal life, and minerals are treated. Recent tech- 
nological advances and problems are covered, and scien- 
tific background material is included. Social and eco- 
nomic aspects of natural resources are also considered. 
All the major natural resources are covered by authori- 
ties in the field. 


FARM SERVICE BUILDINGS 


By HAROLD E. GRAY, Cornell University. McGraw-Hill 
Publications in Agricultural Engineering. 448 pages, 
$7.50 


Here is a wealth of practical information on every phase 
of planning, constructing, and remodeling farm service 
buildings. It offers facts on standard methods of con- 
struction, together with those newest developments 
which have the widest application to farm buildings. 
The book discusses methods and materials, presents 
specific cost-saving and work-saving practices, helps in 
the selection and use of the proper building material for 
_ every part of the structure, and shows how to design 
farm buildings for more efficient housing and storage. 


FARM ELECTRIFICATION 


By ROBERT H. BROWN, University of Georgia. 
McGraw-Hill Publications in Agricultural Engineering. 
369 pages, $7.00 


This book presents a good general knowledge of elec- 
tricity, its uses, problems, and possibilities. Divided into 
two major areas; preparation for the use of electricity, 
and using electricity for productive farm jobs. Stresses 
applications, safety features, procedures for selecting 
equipment and supplies, planning and installing wir- 
ing systems, modifications and practical utilization of 
electricity. 


* SEND FOR COPIES ON APPROVAL +* 


McGRAW-HILL BOOK COMPANY, inc. 


330 WEST 42nd STREET ° NEW YORK 36, N. Y. 
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The official ASAE Membership Certificate, available to ASAE 
members only, measures 1034 by 14 inches. It is engraved on 
heavy parchment paper and is suitable for framing. The 
member's name, grade of membership, and month and year 
of admission to the Society are engrossed by hand. The 
certificate is signed by the President and Secretary and bears 
the official (gold) seal of the Society. The price of the 
certificate, including engrossing, is $3.00. Order direct from 


AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS 
P.O. Box 229, St. Joseph, Michigan 


A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


One copy $9 -80 


Two or more 


$2.40 each 
Add 15 cents per binder 
for postage and handling 
Foreign postage extra 


THE ONLY binder that 
opens flat as a bound 
book! Made of durable, 
green imitation leather, 
nicely stamped on back- 
bone with the name of 
journal and year and volume number, it will preserve 
your journals permanently. Each cover holds 12 issues 
(one volume). Do your own binding at home in a few 
minutes. Instructions easy to follow. Mail coupon for 
full information, or binder on 10-day free trial. 


BRUNT a 
Be ARES 
> s 


ee 


oe eee eee eee MAIL COUPON TODAY * 7 93S S 44 = 


THE SUCKERT LOOSE-LEAF COVER CO. 
11911 Grand River Ave., Detroit 4, Mich. 
Mail postpaid... binders for Agricultural 


Engineering for years... 
Will remit in 10 days or return binders. 


ee 
Address... 
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The following new officers were elected during the Tennessee Section 
(Left to right) W. C. Whisenant, TVA, 
Nashville, vice-chairman; George T. Hardy, International Harvester Co., 
Bockhop, head of agricultural engineering, 
and J. K. Jones, 


meeting held October 3 and 4: 


vice-chairman; Clarence W. 
University of Tennessee, 
Council is 


chairman ; 
past-chairman. Curtis Shelton, 
treasurer is not shown 


set sy 
, 


‘WITH THE ASAE 
| SECTIONS \ 


\ 


Kentucky Section Organized 


The Kentucky Section was organized 
October 11, 1958, at the agricultural engi- 
neering department on the campus of the 
University of Kentucky with 23 in attend- 
ance. The by-laws were amended and 
adopted and officers were elected. Jimmy L. 
Butt, executive secretary of ASAE, addressed 
the newly organized section, giving the 
history, function, and activities of other 
state and regional sections. 

The guests and their wives were in- 
cluded in the dinner that followed the or- 
ganizational meeting which featured Mr. 
Penny Ecton, president of the Lexington 
Chamber of Commerce and an International 
Harvester farm machinery dealer, as 
speaker. His address which was both in- 
teresting and entertaining was entitled 
“Wherewith Agricultural Engineering in 
Kentucky Agriculture.” The Kentucky- 
Auburn football game was the evening 
entertainment attraction. 

Officers for the Kentucky Section are: 
chairman, J. M. Burns, state conservation 
engineer, Soil Conservation Service, Lexing- 
ton; program vice-chairman, T. C. Shirley, 
agricultural engineer, Kentucky State Asso- 
ciation of Rural Electric Coops., Louisville; 
membership vice-chairman, C. K. Kline, 
extension agricultural engineer, University 
of Kentucky; public relations vice-chairman, 
B. F. Parker, acting head, agricultural engi- 
neering department, University of Kentucky, 
and secretary-treasurer, A. T. Smith, agri- 
cultural engineer, Soil Conservation Service, 
Cynthiana. 


Tennessee Section 


The Tennessee Section met October 3-4 
for their annual meeting in Hotel Chisca in 
Memphis with 65 members and guests in 
attendance. Chairman J. K. Jones reports 
that over 300 invitations were mailed out 
before the meeting and press releases were 
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newly -elected 


(Left to right) 
Tt. Cc 


National Cotton 
secretary- A. 


mailed to 96 daily newspapers in Tennessee, 

Arkansas and Mississippi. Stories were 
carried by two Memphis papers for two 
days prior to the meeting, with articles in 
both papers during the meeting. Two 
speakers were on separate television pro- 
grams Friday morning, Oct. 3, before the 
meeting began. 

The presentations given during the Fri- 
day afternoon session discussed the future 
of agriculture in the Mid-South, the role of 
agricultural engineering in cotton mecha- 
nization, proposals for water rights legisla- 
tion in Tennessee, the free-piston engine, 
field pelletizing equipment, hay condition- 
ing and storage, new lubricants for agricul- 
turai use, and saving labor with materials 
handling equipment. The Friday evening 
banquet featured J. W. Borden, vice-presi- 
dent and sales manager, Eversman Mfg. 
Co., Denver, Colo. and vice-president of 


Officers selected to head the newly-organized Kentucky Section are: 
John M. Burns, 
Shirley, Kentucky State Association of Rural Electric Cooperatives, 
program vice-chairman; 
membership vice-chairman; 
engineering, University of Kentucky, public relations vice-chairman; and 
T. Smith, SCS, secretary-treasurer. 


state conservation engineer, chairman; 


c. K. Kline, 
B. F. 


extension agricultural engineer, 
Parker, acting head of agricultural 


At right is J. L. Butt, executive 
secretary of ASAE 


ASAE, as speaker. Saturday morning papers 
were on the use of solid set sprinkler sys- 
tems and land leveling for drainage. A dis- 
cussion of the extension engineering pro- 
gram for the state of Tennessee followed. 

During the business meeting it was ap- 
proved that the Section support an active 
educational program at the high school level 
to interest more young people in agricul- 
tural engineering. The Section also voted 
to offer $25.00 in financial assistance to an 
outstanding agricultural engineering student 
from the University of Tennessee to attend 
the national summer meeting each year and 
to extend an invitation to the council of 
ASAE to hold an annual meeting in Mem- 
phis. The following officers were elected 
for the new year: chairman,C. W. Bockhop; 
vice-chairman, W. C. Whisenant; vice- 
chairman, G. T. Hardy, and secretary- 
treasurer, Curtis Shelton. 


EVENTS CALENDAR 


November 18-20 — The 9th National Con- 
ference on Standards, Hotel Roosevelt, 
New York, N. Y. For details write to 
American Standards Assn., Inc., 70 East 
45th St., New York 17, N. Y. 

December 1-5 — 1958 Annual Meeting of 
the American Society of Mechanical Engt- 
neers, Hotels Statler-Hilton and Sheraton- 
McAlpin, New York, N. Y. For details 
write ASME, 29 W. 39th St., New York 
ws: BE: Y 

December 3-5 — Eighth Annual Convention 
and Trade Show of the Agricultural 
Ammonia Institute, Morrison Hotel, Chi- 
cago. Write to J. F. Criswell, AAI, 
Claridge Hotel, Memphis Tenn., for in- 
formation. 


December 4 — Farm Structures Day, Agri- 
cultural Engineering Dept., University of 
Illinois. Write to D. G. Jedele, Agricul- 
tural Engineering Dept., University of 
Illinois, Urbana. 

December 8-13 — Dairy Industries Exposi- 
tion, on Navy Pier, Chicago. For details 
write to Dairy Industries Supply Associa- 
tion, 1145 19th St., N.W., Washington 
6, D.C. 

December 10-11 — 4th National Construc- 
tion Industry Conference, Hotel Sherman, 
Chicago, Ill. Reservation forms available 
from M. J. Jans, Armour Research Foun- 
dation, 10 W. 35th St., Chicago 16, Il. 


AGRICULTURAL ENGINEERING 


December 17-18 — 1958 Beltwide Cotton 
Production Conference, Rice Hotel, Hous- 
ton, Tex. Contact E. E. Robinson, Na- 
tional Cotton Council of America, P.O. 
Box 9905, Memphis 12, Tenn. 

December 29-30 — Section M—Engineering 
portion of Annual Meeting of the Amer- 
ican Association for the Advancement of 
Science, Hotel Statler, Washington, D.C. 
Program available after October 15 trom 
Secretary, Section M, c/o E. J. C., 29 
West 39th St.. New York 18, N. Y. 

January 26-27 — First Annual ASLE Gear 
Symposium, Morrison Hotel, Chicago, III. 
For further information write to Amer- 
ican Society of Lubrication Engineers, 84 
E. Randolph St., Chicago 1, Ill. 

February 2-4 — 1959 Meeting of the Asso- 
ciation of Southern Agricultural Workers 
—Agronomy Section, Memphis, Tenn., at 
the Peabody Hotel. Contact Leuis N. 
Wise, Secretary, Agronomy Section, 
Agronomy Dept., Mississippi State Uni- 
versity, State College, Miss., for details. 

February 4-6—Home Improvement Products 
Show at the Coliseum, New York, N. Y. 
For further details write Ted Black, Pub- 
lic Relations, Medical Art Bldg., Read- 
ing, Pa. 

February 8-14 — Observance of National 
Electrical Week. For additional informa- 
tion write to R. J. Gingles, 290 Madison 
Ave., New York 17, N. Y. 
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for RAIN BIRD Sprinklers 


Only Rain Bird irrigation sprinklers have all the 
advantages that have made them famous the 
world over. Every Rain Bird sprinkler advance- 
ment has been field-tested ...and in the field, 
Rain Birds never have been surpassed. For top 


Rain Bird sprinklers. 


There’s a world of satisfaction 
in the performance of Rain 


irrigation engineering data. 
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A siory of unequalled chain uniformity... repeated 
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CHEMICAL ANALYSIS — Each heat 
of steel used in the manufacture of 
Steel Link-Belt chain is carefully 
analyzed for conformance to chem- 
ical and physical specifications. 


HEAT TREATING — Close control 
of heat treatment — coupled with 
rigid, continuous testing —- insures 


resistance of every link. 


SPARK-TESTING makes sure each 
coil of steel is of the same analysis 
as the steel checked in chemical 


inspection. The spark pattern re- formed into Steel Link-Belt by 
veals characteristics of the steel. 


“TENSILE -TEST’’ 
After heat treatment, 
checked for uniformity by “tensile- 
uniformity, high strength and wear test” to see that it pulls up to 
catalog rating as a minimum. 


INSPECTION — 


SPECIAL ANALYSIS STRIP STEEL — 
annealed when necessary for 
proper forming — is cut and 


progressive dies. 


EQUAL LOAD DISTRIBUTION — 
Multi-strand chains are pre-loaded 
at factory for accurate alignment 
and attachment spacing. Matched 
sets are tagged, coiled and wired. 


material is 


Tt consistent high quality of Steel Link-Belt is no accident. 
Through the exhaustive procedures above, Link-Belt achieves 
exacting uniformity in every link. And this uniformity pays off 
in the field . . . assures dependable, long-life performance. 

Steel Link-Belt is available in 22 stock sizes for light- or 
moderate-strength drive, conveying and elevating service. 
Sixty-five attachments, both one piece and welded, permit low- 
cost adaptation to almost any need. 

Special hook design of Steel Link-Belt provides added bear- 
ing area for added life—also prevents accidental uncoupling 
during service. For the complete story on Steel Link-Belt, con- 
tact your nearest Link-Belt office. Ask for Book 2403. 


pte 


LINKi©@;}BELT 


CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, 
Chicago 1. To Serve Industry There Are Link-Belt Plants and 
Sales Offices in All Principal Cities. Export Office, New York 
7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; 
Canada, Scarboro (Toronto 13); South Africa, Springs. 

Representatives Throughout the World. 14,901 
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Two new TIMKEN bearings open new 
design opportunities 
Bore sizes 1.0625” and .6875” 


offer high capacity in less space 
--opportunity to save on related parts 


an 


eT 


Wheel hub showing 
typical application 
of the two new 
Timken bearings, 


ITH the two new small size Timken® bearings 

shown above, designers of farm implements can 
now get the advantages of roller bearings where they 
couldn’t be used before. The small bearings pack high 
capacity in little space and they’re lower in cost. They 
permit more compact designs, keeping related parts 
smaller— provide additional savings in hub materials, 
seals, nuts and dust caps, etc. 

The inner bearing weighs about four oz. (.256 Ib.). 
The outer bearing weighs less than three oz. (.181 Ib.). 
They’re the most economical single row Timken bear- 
ings ever produced in these bore sizes. Developed 
originally for use in small economical automobiles, 
they can be used wherever there is a need for an eco- 
nomical bearing in this size range ('!(” and 11%” bore). 


NOT JUST A BALL () NOT JUST A ROLLER _) THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL |) AND THRUST -()~LOADS OR ANY COMBINATION |. )~ 


560” 
“ow ” 
sas 420 140 
” ” 
0125 420 aioe. 
046” R. 


LM 11749-LM 11710 


L 44649-L 44610 


Diagram above at left shows them in a typical layout 
of a wheel hub for a light economy car. Diagram above 
at right shows principal dimensions. 

Timken tapered roller bearings are geometrically 
designed and precision-made to roll true. Their taper 
lets them take both radial and thrust loads in any combi- 
nation. With Timken bearings, agricultural engineers 
have money-saving answers to design problems involv- 
ing 1) loads, 2) dirt, 3) ease of operation. 

Field Engineering Service. Our Sales Engineers will 
gladly give you complete data on the new bearings, 
help you design them into your implements. Call 
or write: The Timken Roller Bearing Company, 
Canton 6, Ohio. Canadian plant: St. Thomas, Ontario. 
Cable address: ““TIMROSCO”. 


The farmer’s 
assurance of better 


design Fa 


Rolle: 
/~ BEARING 
EQUIPPED 
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